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THE PADUCAH GASEOUS DIFFUSION PLANT:
AN ASSESSMENT OF WORKER SAFETY AND
ENVIRONMENTAL CONTAMINATION

WEDNESDAY, SEPTEMBER 22, 1999

HOUSE OF REPRESENTATIVES,
COMMITTEE ON COMMERCE,
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS,
Washington, DC.

The subcommittee met, pursuant to notice, at 10 a.m., in room
2322, Rayburn House Office Building, Hon. Fred Upton (chairman)
presiding.

Members present: Representatives Upton, Burr, Bilbray,
Whitfield, Bryant, Bliley (ex officio), Klink, Stupak, Green, Strick-
land, DeGette, and Dingell (ex officio).

Staff present: Dwight Cates, majority investigator; Amy Davidge,
legislative clerk; and Edith Holleman, minority counsel.

Mr. UPTON. Good morning. Today the subcommittee will review
worker safety and environmental contamination at the Paducah
Gaseous Diffusion Plant located in the congressional district of
Congressman Ed Whitfield. This hearing follows a recent June
hearing where this subcommittee reviewed the Department of En-
ergy’s nuclear safety program for protecting workers engaged in
nuclear activities at DOE facilities as required by the Price Ander-
son Amendments Act of 1998. At that hearing, the subcommittee
learned that DOE has not been aggressive in issuing nuclear safety
rules or in holding its contractors accountable for complying with
nuclear safety requirements. Today, at the urging of Congressman
Whitfield, the subcommittee will assess DOE’s effectiveness in en-
forcing worker safety at the Paducah site, as well as the Depart-
ment’s current and past efforts to deal with the enormous wastes
that have accumulated in the course of nearly 50 years of uranium
enrichment at Paducah.

The Paducah site was built in the early 1950’s to increase the
government’s production of enriched uranium for defense and non-
defense needs. The plant is surrounded by the West Kentucky
Wildlife Management Area which, I am told, is a significant rec-
reational resource to the Paducah community. Paducah is one of
three gaseous diffusion plants, including the K-25 plant and the
Portsmouth plant built by the Department of Energy’s predecessor
agency, the Atomic Energy Commission. The government ceased
uranium production for weapons purposes in 1964. However,
Paducah’s enriched uranium output was actually increased in the
late 1960’s to meet the growing demands of the U.S. Naval Nuclear
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Program and the nuclear power industry. The plant was operated
for AEC and DOE under contract by Union Carbide between 1951
and 1986, and then by Martin Marietta which became Lockheed
Martin between 1984 and 1996. Pursuant to the Energy Policy Act
of 1992, the newly created government corporation USEC assumed
uranium enrichment responsibility in 1993 at the Paducah and
Portsmouth plants with Lockheed Martin continuing as contractor.
USEC was privatized last year, and has assumed control of the
plants from Lockheed Martin. The Paducah and Portsmouth plants
are still owned by DOE, and are leased to USEC, which uses the
plants to produce low-enriched uranium for sale as commercial
power reactor fuel.

The DOE retains responsibility for remedial action of past envi-
ronmental releases, or legacy wastes at the site, including nearly
37,000 canisters of depleted uranium. Contaminants found in
groundwater wells around Paducah in 1988 eventually led to a
Superfund site designation for Paducah in 1994. Several Superfund
studies and cleanup actions to contain the spread of contaminants
in groundwater and soil are already underway. Since October 1998,
environmental responsibilities at Paducah have been managed by
DOE’s contractor, Bechtel Jacobs Corporation. USEC employs ap-
prﬁximately 1,500 people, and Bechtel Jacobs employs 400 at Padu-
cah.

There are many issues that we will cover today and they all stem
from the committee’s interest in ensuring that the workers and the
surrounding community are safe. On today’s first panel we will
hear from three workers currently employed at Paducah—Mr. Jim
Key, Mr. Garland Jenkins, and Mr. Ronald Fowler—and one Lock-
heed Martin employee who has worked at Paducah, Mr. Brad
Graves.

I want to express my thanks to each of you and commend you
for your bravery in coming forward to relate your experiences at
this site. I realize that your efforts to reveal the truth at Paducah
have introduced uncertain risks and complications in your lives but
your efforts are truly appreciated. In the past 3 months, the coun-
try has learned more about Paducah than the DOE would have re-
vealed in a period of years. You should also know if you experience
any act of retaliation following your testimony before this sub-
committee, you should notify us immediately.

Because of your efforts, and the front page press attention you
have generated, the Secretary of Energy is now focused on worker
safety and environmental issues at the Paducah site. Mr. Richard-
son visited the Paducah site on October 23, 1998, and met with the
members of the Paducah Site Specific Advisory Board. According to
the minutes of this meeting, board members expressed serious con-
cerns regarding plutonium emissions from the site, the health im-
pacts of legacy wastes at the site, and the fear of being forgotten
within the Department’s large Oak Ridge complex. The board’s re-
quests were not enough to attract the necessary attention to these
issues.

Nonetheless, the two-phased investigation the Secretary recently
initiated may answer many of the questions the board sought an-
swers to last year. However, I still remain concerned that the first
phase of DOFE’s investigation, covering the period from 1990 to
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present, is insufficient. Preliminary findings of the Department’s 2-
week onsite review of worker safety and environmental issues at
Paducah were released last Tuesday. Findings include: 1, a failure
of DOE to perform adequate health and safety oversight at Padu-
cah; 2, a lack of discipline, formality and oversight with respect to
Bechtel Jacobs’ radiation protection program; and, 3, significant on-
site hazards from legacy wastes stored onsite. But 2 weeks is not
enough time to get your hands around 10 years of mismanagement.
These preliminary findings do not include environmental sampling
data DOE has collected on and offsite. The Department has told
committee staff that radiation readings at one offsite stream are
high enough to require technicians to wear protective clothing
while taking samples. This contaminated stream is fully accessible
to the public, but there are no warning signs.

In light of these findings, I should point out that several State
and Federal studies around Paducah indicate that there is contami-
nation offsite, but not at levels of current health hazard to the pub-
lic. However, data recently obtained by the committee indicate that
the levels of plutonium in offsite soil are higher than what the
State, EPA, DOE and DOE’s contractors have been telling the pub-
lic.

I want to make it clear that this information needs to be verified
and any health issues resolved quickly. This committee will give
close scrutiny to any government agency or contractor who may
have misled the Paducah community regarding offsite contamina-
tion.

It is also important to point out another issue that the Depart-
ment’s investigation of Paducah has not reviewed. Radiation pro-
tection in areas currently controlled by the United States Enrich-
ment Corporation is regulated by the NRC. The NRC has informed
the committee that the company is in compliance with nuclear safe-
ty requirements and that workers at the site are adequately pro-
tected from radiation. However, plant upgrades to protect workers
in the event of an earthquake are still not complete. When the
United States Enrichment Corporation was privatized last year,
DOE transferred more than $200 million worth of uranium to the
company to pay for these NRC upgrades which were supposed to
be completed in 1997. This is a significant safety issue that will be
thoroughly investigated as part the committee’s review of the pri-
vatization of the United States Enrichment Corporation.

Clearly there are many issues that need to be closely evaluated
at Paducah. There seem to be new revelations coming forth every
day. The Department’s Phase II investigation covering the period
before 1990 has not even started. I expect that the Phase II effort
will take months. It is unreasonable to believe that we will have
all the answers today. However, I do expect candid answers regard-
ing the Department’s surprising lack of safety oversight and the
mistakes made by DOE’s contractors and the management changes
that must occur to raise the level of worker safety and environ-
mental cleanup performance at Paducah.

I also appreciate and thank the staff for working so hard on this
hearing. I know that it was rather quickly set up and particularly
with the delay last week because of the hurricane threat to Wash-
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ington. We appreciate on both sides the good staff work done by
both the Democratic and Republican members of the staff.

At this point, I would like to make a unanimous consent request
that a number of documents that have been circulated on both
sides be made a part of the record. Without objection, so ordered.

[The information referred to follows:]

Document #

Date

Description

la

Avugust 27, 1999

Letter from Jim Miller of USEC to Ms. Leah Denver of
DOE. regarding the relocation of DOE Material
Storage Areas

September 15, 1999

Letier from Steve Toelle of USEC to Mr. Robert
Pierson of the NRC regarding the progress of seismic
upgrade modifications to buldings C-331 and C-335

"~

October 23, 1998

Paducah Gaseous Diffusion Plant Site Specific
Advisory Board Special Meeting Minutes

September 27, 1999

Executive summary from the Public Health
Assessment: U.S. DOE Paducah Gas Diffusion Plant.
Prepared by the Agency for Toxic Substances and
Disease Registry

July 1990

Executive summary of U.S. DOE Tiger Team
Assessment of the Paducah Gaseous Diffusion Plant

March 27, 1990

(q Pagas dacs d;\@ ‘, Marietta regarding worker safety

Exerts from the corporate Audit Records for Martin

May 1991

Exerts from the Martin Marietta Action Plant Response
to Corporate Technical Audit of Paducah Gaseous
Diffusion Plant

August 19, 1992

Exerts from the Audit of Health, Safety and QA
Management Systems for Martin Marietta

September 15. 1999

Fax from Jennifer Davis of OSHA to Committee staff
regarding Paducah Gaseous Diffusion Plant Whistle
Blower Complainants

Ta

December 10-14,
1990

Exerts from the Martin Marietta Summary Report.
Paducah Gaseous Diffusion Plant Environmental
Compliance Review

7b

September 1991

Exerts from the Martin Marietta Paducah Gaseous
Diffusion Plant Environmental Report for 1990

Tc

October 23, 1992

Exerts from the Martin Marietta Environmental
Compliance Report for Paducah Gaseous Diffusion
Plant

d

September 1993

Excerpts from Paducah Gaseous Diffusion Plant
Environmental Report for 1992, prepared by Martin
Marietta Energy Systems, Inc. for the U.S. DOE
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March 22, 1991

Results of the Site Investigation, Phase I at the
Paducah Gaseous Diffusion Plant

8b

No date

“To come: Appendix 2B-17, Radiological Walkover
Survey of Little Bayou Creek, Big Bayou Creek, and
Plant Ditches

8¢

January 4, 1991

Technical Memorandum prepared by Pat
Schofield/ORO for Paducah Gaseous Diffusion Plant
Phase I Site Investigation, Results of the radiological
walkover survey of Little Bayou Creek, Big Bayou
Creek, and Plant Ditches

8d

May 19, 1999

Page 16 from the Disclosure Statement of Thomas B.
Cochran of the Natural Resources Defense Counsel
regarding United States of America v. Lockheed
Martin Corporation

8e

October 1992

Exerts from the Paducah Gaseous Diffusion Plant -
Environmental Report for 1991 prepared by Martin
Marietta Energy Systems, Inc. for the U.S. DOE

September 8, 1999

Email from Jimmy C. Massey to Paducah BIC
Personnel regarding a DOE safety stand down for the
Paducah Gaseous Diffusion Plant

January 31, 1992

Martin Marietta interoffice memorandum from J.L.
Walker, regarding potential questions for a February 4
pubic briefing

11

March 16, 1992

Article from the publication Nuclear Fuel entitled
“Decision to Feed Reprocessed U to GDPs will
complicate D&D”
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A Glsbal Snargy Campany
Jawmes H. Miller 301/564-330%/ phone
Execusnve Vice President 301/564-3208/ fux

August 27, 1999

Ms. G. Leah Dever

Manager, Oak Ridge Operations Office
U.S. Department of Encrgy

200 Administration Road - -

Oak Ridge, TN 37831

Paducah Gaseous Diffusion Plant (PGDP)
Relocation of DOE Material Storage Areas

Dear Ms. Dever:

Issue 36 of DOE/OR-2026, “Plan for Achieving Compliance with NRC Regulations at
the Paducali Gaseous Diffusion Plant” (Compliance Plan), required USEC to complete the
seismic upgrade modifications to the C-331 and C-335 process buildings. This project was
identified by DOE as imporant to protect the public health and safety. The Nuclear Regulatory
Commission (NRC) also considers this a high priority project for the Paducah Gaseous Diffusion
Plant.

DOE's relocation of DOE Material Storage Arcas (DMSAs) containing fissile or
potentially fissile material within these two process buildings has adversely impacted the
schedule for completion of USEC’s seismic modification work by causing us to bypass these
DMSASs and to restage equipment over tonger distances. DOE's activitics related to these
DMSASs have now become s critical path item in the schedule to compiete these modifications. .
DOE has committed to USEC and the NRC to begin relocation of the material in these DMSAs
by Septernber 22, 1999.- In a recent meeting between NRC and USEC executive management,
the NRC requested USEC to inform them immediately of any concems about DOE’s ability to
meet this commitment. ] must emphasize the importance of meeting this date to the successful
completion of the seismic upgrade project and USEC's commitments to the NRC.

1 am requesting your involvement and support to assure that DOE will meet its
commitment to begin relocation of the material in these DMSAs by September 22, 1999. Please
contact me immediately if you believe this date is in jeopardy.

AU

H. Miller
ive Vice President

Sincerely,

ce: G. Benedict (DOE)
1. Hodges (DOE)
J. Massey (Becltel Jacobs)
L. Price (DOE)
J. Thiesing (Bechtel Jacobs)
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A Globel Energy Campany

September 15, 1999
GDP 99-0168

M. Robert C. Pierson

Chief, Special Projects Branch -

Division of Fuel Cycle Safety end Safeguards, NMSS
U.S. Nuclear Regulatory Commission

Weshington, D.C. 20555-0001

Paducsh Gaseous Diffusion Plagt (PGDP)
Docket No. 70-7001
Monthly Update on Progress of Seismic Upgrades to Buildings C-331 aud C-335

Dear Mr. Pierson:

In accordance with USEC's commitmens in our April 15, 1998 letter (Reference 1), the purpose of
this letter is to provide the monthly update on the progress of the installation of the seismic upgrade
modifications to Buildings C-331 and C-335. :

Issue 36 of DOE/ORO-2026, “Plan for Achieving Compliance With NRC Regulations at the
Paducah Gaseous Diffusion Plant™ (the Compliance Plan) requires that the modifications to increase
the seismic capacity of Buildings C-331 and C-335 be completed by June 30, 1999, As idenvified
in our previous fonthly staws reports (Reference 2), USEC had anticipated that an additionat 12
months would be required w complete the seismic upgrades to account for umanticipated
construction difficulties and reduced worker productivity due to high temperatures, A Certificate
Amendment Request (CAR) was submitted on January 12, 1999 (Refererice 3) to request NRC
review and approval of a change in the schedule for completing these upgrades 1o June 30, 2000. On
June 30, 1999, NRC issued a Notice of Enforcement Discretion to allow USEC to continue plant
operations until the NRC can issue the amended Certificate of Compliance for the this CAR.

During recent discussions with the NRC staff, USEC identified that additional time may be required
to complete this project due 1o delays in relocating fissile/potentially fissile maerials stored in DOE
Material Storage Areas (DMSAs) m areas of the two buildings in which steel removal and/or
installation must occur, DOE questions about the handling of fissile/potentially fissile material in
the DMSA's from a nuclear criticality safety standpoint have delayed the movement of these
materials from areas affecting construction. There are 46 work locations which remain inside
DMSAs from which these materials must be relocated prior to beginning construction activities.
USEC is in the process of preparing a CAR to request an additional extension 10 September 30,
2000. This request will be submitted to DOE by October 1, 1999 for their concurrence. The CAR
will then be submirted to NRC within one week of obtaining DOE concurrence.

6903 Rocidedge Dirive, Bethesda, M) 20817-1818
Telephone 301-564-3200 Fax 301-564-3201 hop:/fwwwuss.com
Offices in Livermore, CA Pagucah. KY  Porsmouth, OH  Washingron, DC



Mr. Robert C. Pierson

September 15, 1999
GDP 99-0168, Page 2

During August, 47 locations were completéd. A total of 357 out of 723 locations have bsen
completed. An average completion rate of 29 locations per month is necessary to support the
proposed September 30, 2000, completion date. However, the current monthly completion targets
are higher than the required average because some locations scheduled to be worked near the end
of the project are expected to be more difficult to complete. The goal for September is 50 locations.
USEC has authorized the construction cantractor to add two additional crews (21 additional workers)
10 assist it meeting the proposed schedule. A revised schedule, showing the proposed new
complction date of September 30. 2000 wili be included in the uext monthly status report.

The enclosure to this letter provides a list of new commitments contained in this submittal. Should
you have any questions related to this subject, please contact me at (301) $64-3250.

Sincerely,

S.A

Steven A. Toelle
Nuclear Regulatory Assurance and Policy Manager

References: 1. Letter from Steven A. Toclle ({JSEC) to Robert C. Pierson (NRC), “Schedule for
Seismic Upgrades to Buildings C-331 and C-3385,” Letter No. GDP 98-0082. Aprit
15, 1998.

. Letters fiom Sweven A. Toelle (USEC) to Mr. Robert C. Pierson (NRC); “Paducah
Gaseous Diffusion Plant, Docket No. 70-7001, Monthly Update on Progress of
Seigmic Upgrades to Buildings C-331 and C-335;" Letter Nos. GDP 98-0217 dated
November 16, 1998; GDP 98-0269 dated December 15, 1998; GDP 99-0019 dated
January 15, 1999; GDP 99-0037 dated February 16, 1999; GDP 99-0051 dated
March 15, 1999; GDP 99-0068 dated April 15, 1999; GDP 99-0085 dated May 14,
1999; GDP 99-0107 dated June 15, 1999; GDP 99-0128 dated July 15, 1999; and
GDP 99-0150 dated August 16, 1999.

3. Letter from Steven A. Toelle (USEC) to Dr. Carl J. Paperiello (NRC), “Certificate”

Amendment Request - Buildings C-331 and C-335 Seismic Upgrades,” Letter No.
GDP 99-0012, dated January 12, 1999,

[

Enclosure: New Commitments Contained in This Submittal

cc: Mr. Patrick L. Hiland - NRC Region 1T
NRC Resident lnspector - PGDP
Mr. Randall M. DeVault - DOE

New Commitments Contained in This Submittal

1. USEC will prepare s certificate amendment request (CAR) to request an extension of the
scheduled completion date for Compliance Plan Issue 36 to September 30, 2000. This CAR will
be submitted to DOE by October 1, 1999 for their concurrence. ~

2. mCARmMgmmsmomempledmdmforCmnpﬁmceﬂmm
36 10 September 30, 2000 Will}sesubminedloNRC within one week of obtaining DOE
concurrence,
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Paducah Gaseous Diffusion Plant
Site Specific Advisory Board
Special Meeting Minutes

October 23, 1998

Members of the Site Specific Advisory Board (SSAB) met with Energy Secretary Bill Richardson
October 23, 1998, at 3:30 p.m. at the United States Department of Energy (DOE) Site Office.

The following board members were present: Nola Courtney, Mark Donham, David Fuller, Vicki Jones,
Ronald Lamb, Ray McLennan, Bill Tanner, and Gregory Waldrop. Energy Secretary Bill Richardson
was present. The ex officio member present was Jimmie Hodges. The DOE federal coordinator present
was John Sheppard. Also present was Shelley Hawkins.

Jimmie Hodges introduced Energy Secretary Bill Richardson to the members of the SSAB and ex-
plained to the Secretary that the SSAB has been functioning for two years in Paducah. Hodges said the
SSAB has made significant contributions to the program. He said it provides a cross-representation of
the commumnity and has helped in developing an understanding of the public’s perspectives on cleanup.

Secretary Richardson gave the SSAB members a chance to voice their concerns to him.

Vicki Jones said her main concern was over the budget and in making sure Paducah does not get lost in
the Oak Ridge Operations area of the budget. She said she would like to see Paducah get a fair share of
the budget to fund cleanup.

Secretary Richardson said the work on the design of the uranium recycling plant will start in 1999. He
said he had just announced a $6 million grant for worker retraining and regional economic develop-
ment for Paducah. Richardson said the DOE cares about issues related to health and safety and is not
going to forget about Paducah.

David Fuller said he appreciated hearing the news about the uranium plant. He said he was concerned
about autonomy and coordinating better between events. Fuiler said Paducah and Portsmouth were
unique examples in the complex and it was difficult to blend all the operations of Paducah with others
that do not exist elsewhere. Fuller said he would like to see some measure of autonomy for unique sites
because things sometimes get lost in the translation. He said it might be helpful for Paducah to deal
with some things on its own such as labor/worker issues. Fuller said Oak Ridge is nothing like Paducah
and he would like to see better coordination between DOE Headquarters and Paducah.

Hodges explained to Richardson that Paduczh money comes out of a decontamination and decommis-
sioning fund and Paducah must compete with Oak Ridge and Portsmouth for funding. He said he
thought Fuller desired better local control because our contract is the same as the one in Oak Ridge.

Ronald Lamb said his main concern was the cleanup and funding of the plant because he is a neighbor
of the plant. Lamb said he was afraid the Accelerating Cleanup Plan would not allow enough funding
for the cleanup to be thorough. He said he worried that there was too little time and money allocated for
cleanup. Lamb said he would like the DOE to be mqre concerned with the people in relation tothe sites.
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Mark Donham said he lived approximately 15 miles downwind of the plant and his main concern was
about air emissions and groundwater contamination. He said he was concerned about plutonium and
neptunium emissions from the plant and that there was no pollution controt on trichloroethene. He said
higher levels were allowed to be emittéd at Padticah than at other DOE sites. Donham said there needs
to be more emphasis on cleaning the source of groundwater contamination rather than on the pump and
treat facilities.

Bill Tanner said his main concern was that there were too many players in the funding and approval
process. He said he would like to see things controiled at Paducah to accelerate cleanup. Tanner said he
would also like to see more progress on stopping the sources of groundwater contarnination.

Nola Courtney said she was concerned with how things were prioritized. She said sometimes when
something could be done to save money down the road, it does not always correlate with what is best
for human health and the environment. Courtney said legacy waste was a concern for her and she
wanted the DOE to consider the best route for human health and the environment in cleanup. She said
groundwater contamination and air emissions also were concerns for her.

Gregory Waldrop said he was apprehensive about the Accelerating Cleanup Plan. He said he would
like to see Paducah have more local control. He said he was pleased with the cooperation and good
relations with the local DOE. Waldrop said he would like to see more focus finance-wise.

Ray McLennan said his main concern was funding. He said he was not sure Paducah was getting its fair
share of the budget since it is mixed in with Oak Ridge. McLennan said he would like to sec the
prioritization list changed. He said he would like to see more progress toward a safe environment now
and, in the future, and would like to see more SSAB and DOE involvement in the end use of the plant.
McLennan said he would also like to see more of the money being spent on cleanup instead of admin-
istration.

After all the members spoke, Richardson asked the members how the DOE could be a better neighbor
in improving guality of life. Courtney said there seems to be alack of pervasive concern about the plant
in this region. She said she is amazed at how little people in this region know and that the SSAB may
be obliged to let the public know. Courtney said the public seems to think there is no depletion of
natural resources. )

Richardson then asked the SSAB about their environmental concerns and members responded that
their main concerns were groundwater contamination, legacy waste, and methodology for cleanup.
Richardson asked Hodges what was being done onsite for groundwater remediation. Hodges said
remediation is done on 2 solid waste management unit (SWMU)-by-SWMU basis. He said the DOE is
looking at sources onsite. He said the C-400 Building now has ongoing characterization. Hodges said
new technologies are being considered in dealing with the contamination onsite. He said the concerns
are very valid and it has been a source of frustration in how quickly the problems are being handled.
Hodges said air emissions are relatively small in terms of radiation dose and groundwater is the much
bigger risk to the population.

Richardson asked what could be done about air emissions. Hodges said it would be helpful to gain the

2
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confidence of the public and assure the public that Paducah has acceptable emissions.

Richardson also asked the members about their feelings on community input. Courtney said there is a
lack of concern with the public because some of the threats may not have immediate effects. She said
many people in this area are conceined about the economic impact of the plant and see job preservation
as the priority. Courtney said she did not think the DOE was the sole owner of this issue. Hodges said
the DOE is part of the issue in terms of its secrecy in the past. McLennan said he thought the local
media were afraid to report any negative news on the plant.

Lamb said he is concerned with health issues because he has seen lots of neighbors sick and wondered
what the relation of the illness was to the plant, Hodges said the Agency for Toxic Substances and
Disease Registry has conducted a health assessment on Paducah that is due after the first of the year.
Hodges said the DOE has allocated $30 million for heaith studies around its complexes, and there are
ongoing studies on the environment and former employee health.

Richardson said he knew the plant was located next to the West Kentucky Wildlife Management Area
and asked if the plant and wildlife coexist well. Waldrop said recent studies have found polychlorinated
biphenyls in the wildlife and this has alerted ongoing studies. Donham said he would like to see more
research on the wildlife and environment and o see if bioaccumulation was occurring and Courtney
agreed. Hodges said a biological program has been funded at Paducah. Waldrop said the SSAB once
tried to connect with the hunter population through a survey. He said there has been some recent alarm,
however, as some of the wildlife has been dying.

Richardson said he was very interested in these concerns and considered public input important. He
said the DOE would try to do better with the concerns that had been presented. He said the DOE would
regrettably not be able to make the decision on the Atomic Vapor Laser Isotope Separation (AVLIS)
plant at Paducah since this was the United States Enrichment Corporation’s decision. Richardson said
he appreciated the efforts of the SSAB and also appreciated the members taking time from their day to
come speak with him.
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Paducsh Gaseous Diffusion Plant (USDOE) e INITIAL RELEASE

__EXECUTIVE SUMMARY

The U.S. Department of Energy (DOE)'s Paducah Gaseous Diffusion Plant (PGDP) was added to
the U.S. Environmental Protection Agency’s Superfund National Priorities List (NPL) on May
31, 1994, due to elevated concentrations of trichloroethylene (TCE) and technetium 99 (Tc-99)
found in offsite groundwater (residential wells). The plant was primarily designed for enriching
uranivm in the isotope uranium 235 and began operation in 1952. It is located about 16
kilometers (10 miles) west of Paducah, Kentucky. TCE was used as a soivent to clean metal parts.
Tc-99 is a radioactive contamirant introduced at the site when uranium used in a reactor was
reprocessed. In this public health assessment, ATSDR scientists evaluated these contaminants plus
other potential chemical and radioactive contaminants in human exposure pathways. The findings
of our analysis are presénfed below. In addition, we considered other hazards such as accidents
involving the depleted uranium cylinders stored at and transported to and from this site.

Public Health Hazard Groundwater: Past - trichloroethylene (TCE) and lead
Potential Future - TCE and lead

Indeterminate Public Health Hazard | Groundwater: Past - vinyl chloride
Potential Future - vinyl chloride

No Apparent Public Health Hazard | Groundwater: Current
Surface Water: Current
Soil and Sediment: Current
Biota: Current

No Public Heaith Hazard Air: Current and Past (Releases from operating plant)

As presented in the table (above), based on the data reviewed and under normat site operating
conditions, the Paducah Gaseous Diffusion Plant does not currently pose a health hazard to
offsite populations. This means that, although members of the public near the site may be exposed
to low levels of contamination in the environment from the Paducah Gaseous Diffusion Plant
facilities, the concentrations are not at a level that would cause harm to humans. We define
“current” as beginning in 1990 to the present. This conclusion takes into account access
restrictions to Little Bayou Creek, the North-South diversion ditch, and the area around the
southwest inactive landfill, and the fish advisories issued for Little Bayou Creek and some of the
ponds in the Western Kentucky Wildlife Management Area by the Commonwealth of Kentucky.

Historic releases of materials from the Paducah Gaseous Diffusion Plant were considered, and one
pathway (groundwater} was identified where past exposures to environmental contamination
fe.g., TCE and lead) posed a public health hazard for children. For the types of onsite processes
currently in operation, a future groundwater pathway could exist if new wells are drilled into the

EX-1
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northwest or northeast plumes. The agreement (between DOE and the current residents that have
been connected to municipal water) restricts future use of wells on the resident’s property but
does not restrict the drilling of new wells by future owners of this land. Therefore, potential future
exposures may occur if new wells are drilled into these plumes. Vinyl chioride (a degradation
product of TCE) was not identified as a past or a potential future health hazard since the detection
limits in the analysis of samples from residential wells tested were well above the levels of
concern. Also, not all residential wells in or near the plume were tested for vinyl chlonide.
Therefore, vinyl chloride is an indeterminate public health hazard for past and potential future
exposures, -

Under abnormal conditions such as transportation accidents involving a fire and the rupture of
depleted uranium cylinders, an urgent public health hazard would exist for the general
population in the proximity of the accident. This distance from the accident varies based on
weather conditions and length of exposure time; however, the maximally exposed individual is
predicted to be at or within 30 meters of the accident and an urgent public health hazard could
exist out to 70 meters from the accident. Less severe health effects could be experienced by
individuals within several thousand meters from the accident. However, the likelihood of this type
of accident occurring is very fow. :

For other accident scenarios such as a plane crash, severe weather or natural disasters involving
the onsite depleted uranium cylinders, a temporary public health hazard could exists offSite from
the hydrogen fluoride but the exposure would not cause permanent harm or would not be fatal.

The probability of occurrence of these scenarios is extremely low; however, ATSDR recommends
that appropriate emergency preparedness plans be implemented,

There are no existing health data that apply specifically to the population that could have been
exposed to contaminants from the Paducah Gaseous Diffusion Plant. The populations of concern
for the potential pathways of exposure in the area around the diffusion plant are extremely small.
Most of the health outcome data are recorded for the population of a census tract or county,
which would include many people with no exposures to contaminants from the site. By using the
larger population group, any association between potential exposures and adverse health effects
would be obscured or distorted. Also, with a small group of households potentially exposed, very
few specific diseases occur over time making it difficult to estimate how many excess cases a
group experienced.

Over several years ATSDR representatives collected people’s concerns from the communities
near the Paducah Gaseous Diffusion Plant for this public health assessment. Many peopie
expressed concerns related to the incidence of cancer and other illnesses reported by residents in
the area and the possibility of exposure to contaminants through a variety of media. Community
concerns and our responses are presented in the main part of this document.
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Based on the data and information.reviewed for this public health assessment, ATSDR
recommends the following: (1) ship depleted uranium to and from PGDP in new DOT-approved
transport cylinders; (2) write and implement emergency plans for the transport (by rail or truck) of
uranium hexafluoride (and hydrogen fluoride) cylinders; (3) prevent the future use of new wells in
the contaminated plume areas by institutional controls; (4) prevent the future reuse of
contaminated wells by disconnecting water pipes to homes or businesses and plugging or
dismantling the wells; (5) parents of children who may have ingested over 100 ug/L of lead in
their drinking water should alert the children’s pediatricians; (6) continue monitoring
contaminants in the northwest and northeast groundwater plumes; (7) include degradation
products of TCE, such as vinyl chloride, in the groundwater analysis and assure that the detection
limits are low enough to determine whether concentrations exceed a level of health concern; (8)
monitor the McNairy Aqguifer to detect possible migration of contaminants from the Regional
Gravel Aquifer; (9) continue monitoring residential wells for those residences possibly affected by
the plumes and those located near Little Bayou Creek, Big Bayou Creek, and the North-South
Drainage Ditch; (10) continue access restrictions to Little Bayou Creek, the North-South
Drainage Ditch, and the southwest inactive landfill; (11) continue monitoring biota to ensure no
human exposure to contaminants; (12) advise new landowners in the areas of the groundwater
plumes of the groundwater contaminants; and (13) encourage residents near PGDP who are
concerned about lead in their well water to have their wells tested. (Lead did not appear to be
related to the groundwater plumes.)

ATSDR staff will continue to monitor environmental issues and remedial activities at the Paducah
Gaseous Diffusion Plant as well as proposals for resolution of the depleted uranium cylinder
storage dilemma.

The interpretation, conclusions, and recommendations provided in this public health assessment
are based on the data and information referenced. Additional data could alter those conditions and
recommendations. The conclusions and recommendations are site specific and should not be
considered applicable to any other situation.

EX-3
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EXECUTIVE SUMMARY

This report documents the results of the Tiger Team Assessment of the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky, conducted from June 18 to July 20,
1990. The purpose of the dsséssment was to provide the Secretary of Energy with
the status of Environment, Safety and Health (ES&H) Programs at the Plant. The
Plant, operated by Martin Marietta Energy Systems, Inc. (MMES) for the Department
of Energy (DOE), provides up to 2 percent uranium enrichment services for
government purposes and for commercial nuclear reactors in the U.S. and abroad.

The assessment was conducted by a team of professionals from DOE, contractors
and consultants.

The Assessment Team concluded that curtailment or cessation of any operations
at PGDP is not warranted. Compliance issues identified by the Assessment Team
are known to Federal and state permitting agencies. Nevertheless, there are 2
significant number of ES&H findings and concerns identified in the report that
require prompt management attention.

PGDP management and staff are coomitted to full implementation of the Secretary’s
ES&H initiatives and acknowledge the imperative for action. However, compliance
with DOE Orders and mandatory standards is deficient in a wide variety of
activities. Furthermore, inadequate ES&H support and guidance to PGOP by MMES
provides barriers to ES&H excellence at PGDP.

MMES and PGDP management have expended significant effort to improve their
existing management systems. Nevertheless, deficiencies were noted in management
control systems such as Quality Assurance (QA), compliance management, human
resource management, and operating practices and procedures. Furthermore, there
is no integrated site-wide corrective action tracking system for tracking
identified deficiencies.

PGDP staffing levels and skill mixes are inadequate throughout the Plant,
although some progress is being made in filling staff needs. Training
deficiencies have been identified as being significant, contributing factors to
environmental compliance findings.

The DOE Site Office is responsible for day-to-day oversight, but it is not
adequately staffed to perform this critical function. In addition, the roles and
responsibilities of the other involved DOE parties, NE, EM, and OR, are not well
defined, documéented, or communicated throughout DOE and the contractor
organizations. Furthermore, DOE is not providing timely and clear ES&H guidance
to MMES and PGDP.

The Plant enjoys a sound and credible relationship with the surrounding community
and conducts programs of outreach in which the general public and potentially
interested parties are encouraged to become involved in ES&H concerns and issues
related to site activities.

Recent assessments, including the PGDP Self-Assessment, identified areas in which
improvements are needed to meet the Secretary’s ES&H initiatives. PGDP personnel
demonstrated a positive attitude and willingness to discuss deficiencies with
the Assessment Team and are eager to rectify existing problems. The high morale,
"can-do" attitude, and dedication of site personnel, coupled with plant manage-

ES-1
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ment’s obvious commitment to cultural change, provide a sound foundation fo
success in meeting those initiatives. :

Sumpary of Key Findings, Root Causes and Noteworthy Practices
Environmental

The Environmental Subteam identified findings of noncompliance with Federal and
state regulations and DOE Orders, and nonattainment of acceptable best management
practices. However, none of these deficiencies present an immediate threat to
public health or the environment.

Environmental findings, associated root causes, and observations of PGDP
operations illustrate a workforce that is generally committed to the Secretary’s
ES&H initiatives; howéver, a lack of technical expertise and experience in the
environmental field at PGDP is hampering the development and implementation of
a comprehensive environmental protection program. The key areas of concern are:
environmental monitoring and evaluation programs are not being effectively
implemented because of a lack of key programmatic elements; formal procedures
have not been developed for the effective implementation of environmental
protection activities; and quality assurance programs have not been developed or
implemented for many environmental activities.

In characterizing potential root causes, the Environmental Subteam constructed
a three-tier system to define the relationship between the findings and root
causes. The programmatic nature of many of the findings is such that the
findings themselves are often root causes of other more specific findings.
Although PGDP management shows evidence of commitment to environmental protection
as a top priority, environmental concerns have yet to become an integral part of
PGDP operations.

Safety and Health

The PGDP organization is in transition to bring the site into compiiance with the
new safety and health requirements of DOE. Strengths were noted in the
supportive attitude of plant management toward making the changes necessary to
meet these requirements, in the recent performance of a self-assessment by Energy
Systems, and in the Uranium Enrichment Performance Improvement Program.

Safety concerns were expressed in all technical areas examined, except
Experimental Activities. The appraisal revealed deficiencies in compliance with
DOE Orders, and mandatory standards in the safety program requirements for
document reviews, inspections, emergency planning, fire protection engineering,
radiological protection, and quality assurance. The system of preparing and
revising, reviewing, and approving administrative control documents is
inadequate. Training and certification programs and practices do not satisfy
site needs. There is no overall plan for safe, long-term storage of depleted
uranium. No integrated sitewide management system to track and correct
identified deficiencies has been developed.

An inspection of about 85 percent of the work area revealed 237 noncompliances
with OSHA standards, 90 percent of which would be classified as "serious” by
OSHA. The noncompliances generally related to electrical hazards, fire

ES-2



19

protection, machine guarding, and hazard communication.

The principal concerns in Fire Protection, Worker Safety, and Medical Services
are direct results of insufficient management commitment to full compliance with
safety requirements, and -inadequate-resources for timely implementation. Other
concerns are related to the lack of an integrated approach to development: and
implementation of site-wide management initiatives, such as procedures, document
control, training, quality assurance, and corrective action tracking.
peficiencies in site operations were related to lack of rigor, formality, and
discipline in the areas of concern.

Management

Key management findings are supported by the Environmental and Safety and Health
Assessments, especially with respect to PGDP policies and procedures, formality
in operations, management control systems, employee performance evaluation, self-
assessment, and DOE oversight. Inadequate staffing and training was encountered
at all levels of the plant. MMES does not have a corporate-wide strategic plan,
and subordinate implementation plans, to define and accomplish ES&H objectives
on a prioritized basis. DOE oversight roles and responsibilities have not been
well defined, documented or communicated. Interfaces among the involved DOE
offices have not been established and there is little guidance provided to MMES
and PGDP by DOE.

The Management Subteam identified two root causes for the findings and concerns
identified in the Assessment. First, DOE is precluded from effectively
performing its oversight responsibilities due to rapidly growing ES&H
requirements, inadequate staffing and institutional inertia within DOE.
Furthermore, the low profile of PGDP has hindered resolution of this problem.
Second, MMES does not have sufficient incentives to ensure full support of ES&H
excellence at PGDP due to the necessity of PGDP to compete with other MMES sites
for scarce ES&H resources.

ES-3
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MARTIN MARIETTA

CONTROL NUMEER: RAD-i1

SUBJECT:
Failure to use Radistion Work Permit (RWP)

CORPORATE AUDIT RECORD (CAR) J

RESPONSIBLE MANAGER: J. C. Massey

FINDING:

Work was performed on # converter without a Radiation Work Permit. fmpbwu addressed on 2

Hazardous Work Permit: h . this d does not include the detail add d in ANSI N13.6-

1966 (R1972)}.

REQUIREMENT(S):

TSA RP.3 Radiologicsl P Procedures and Posting Criteria 4, 5

TSA RP6 1 1 Radistion Exp Control Program Criteria 5

RECOMMENDATION(S):

The Radiation Work Permit system should be imp d for all radiological work.

PLANNED ACTION(S):
. COMPLETION PERSON
i PLANNED ACTION DATE ACCOUNT

1 Drafi procedure on RWP and use a3 pilot in C-360. Complete M. B. Graves
(CAR 3-16, Step 1)

Z Get management cotcurrence on use of RWP. Complete P. A. Gourieux
(CAR 3-16, Step 2) o

kX Issue an SPP for the RWP system. {TT RP3-1, Step 1) 0681 M. B. Graves

4, Develop and implement RWP training for Health Physics 0691 M. B. Graves

staff snd occupational workers. (TT RP3-1, Step 3)

AP

Energy Systbms-Validator PGDP Validator
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MARTIN MARIETTA== =~ -~ CORPORATE AUDIT RECORD (CAR) |
CONTROL NUMBER: RAD-22 RESPONSIBLE MANAGER: J. C. Massey
SUBJECT:
Inadequate Health Physics Pmcadn»ng
FINDING:
The Health Physics Program is not effectively defined and lied by current procedures.
REQUIREMENT(S):

TSA RP.1 Criteria 11

RECOMMENDATION(S):
Expedite the development and revision of administrative and operating Health Physics Procedures.

RESPONSE:
Development of specific Health Physics admini dures are deli din
Tiger Team Assessment Findings RP.1-1, Steps 3, 5, 7, 89, wmn-zs:epsza RP.1-3, Steps
3, 4; RP.3-1, Steps 2, 4, S; RP.3-3, Steps 3, 4; RP6-1, Steps 2, 7; RP.7-1, Steps 1, 4; RP.9-1, Step
7. RP.10-1, Steps 3, 7; and RP.11-1, Step 4.

PLANNED ACTION(S):

COMPLETION PERSON
PLANNED ACTION DATE ACCOUNT

L Issue standard ice procedures (SPPs) detailing 0691 M. B. Graves
lupomibdmu in contamination coatrol, nduolopul job .
coverage requirements, and health physics requiremeats
including implementation of a Radiation Work Permit
Program. SPPs will address interfaces between Health
Physics Dep aod plant p L (TTRP.1-1,

Step )

2 Issue Martin Marietta Energy Systems Central Staff final 1181 S. E. Meiners
Heaith Physics standards and procedures. (TT RP.1-1,

Step 8)

‘Energy Systems Validator PGDP Validator ivision Mana,
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MARTIN MARIETTA ENERGY SYSTEMS. NG

internal Correspondence

August 19, 1992

1. M. Collins

1, C. Massey

H. Pulley

L. O. Ramsent o
A. E. Williams

QAU:48-92-1052, Audit of the Paducah Health,
o "

The subject audit (attached) was conducted July 13-17. 1992, to evaluate the adequacy
and effectiveness of heaith and safety and plant management s they relate 1o
procedures, systems, and management contrals for the protection of personnel and the
envirorment during the achievement of plant mission objectives. lssue Response Sheets
for deficiencies noted in vour area are attached, Each division should evaluale the
deficiencies and determine the type of response required in accordance with P.GP-36.
Finding FM-92-6-4 will require a response from J. C. Massey and L. O. Ramseu since it
pertains t© both areas. :

The Issue Response Sheets may be used to prepare your corrective action contract;
please note the Documentation of Root Cause is copied on the reverse.

Your response should be sent to Comrective Actions by September 21. 1992, if you have
questions. please call.

,’;"_,uw X’ '-‘AG:{:-'C"“—-‘(
B. C. Lichienberg, C-720, PGDP (6055) - NoRC
sbel

Artachments
1. Audit Report
2. Issue Response Sheets

cefanl: T. M. Hines W. E. Sykes
D. M. Massey W. E. Thompson
S. A. Poiston C. W. Waiter
S. L. Shell P. D. Wooldridge
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ISSUE RESPONSE SHEET
PGDP IRMS Centralized Tracking System
UCIZA0271  AUDIT OF HEALTH. SAFETY AND QA MANAGEMENT SYSTEMS
ISSUETITLE:  RESOURCE NEED, ITS QUALITY AND ITS CONTROL
Uceat19et MANAGER: J-C.Massey/L.0.Ramse:

IRMS ID:

FINDING NO: FM-52-64 Rscumm'r DDE PROCEDURE
SOURCE: _QAU:48-92-1052 QUICK FIX: (T = YES: F = NO)
STATUS: OPEN : PEG SCO'I.E 5

RELATED PROJECTS (WHERE AVAILABLE)

DESCRIFTION

U thers 3 but they sesd betsr control. mmwmo{m-
g}uummﬁdm For exampie:

i Thei d nvw for “, lated uh&hmﬁmﬂﬁmw“r
xormam 90 wiat 15 i 2&':" Vi.A. This ol commites i3 80t 2
bodvlguh MMMW,NuyMMMn W TeRive fejICTiOn &
submu 8

2. Quality bas insutficient auditing

%, Nuclear Safety does ook have 10 be mn full

4. Health Phymcs appesrs oot to have sutficient resources fo the new DOE N 5480.6,
5. Safety needs sdditional resources which bave boen requested.
4. Safety Department does not have 2 procedure waiter as nomded.

anummenu "DOE Procedhire for Conduct of Management Appraisals of ESH and (JA Activiies.® Appendix B. paragraph
" Are you and vour line mansgers ssustied that vou have the resources nnd«vomcu?mimm this vesponsbility?”)

Recommendations: Develop needed resources.

APPRAISAL

SCHEDULED RESPONSIBLE
ACTION PLAN(S) : COMPLETION DATE PERSON
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SUMMARY REPORT

PADUCAH GASEOUS DIFFUSION PLANT

ENVIRONMENTAL COMPLIANCE REVIEW

DECEMBER 10-14, 1990

Thia domsnent hes besn spproved for rulsmse ©
[

W,

)

Eant Technology Perk
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MARTIN MARIETTA,EN_ER_GY» Environmental Compliance Review (ECR)
. .. SYSTEMS, INC.. . |Record :
Roiewr T Womber: 11 M Braunstein and A B, | CeswstMembes bop NEPA-2

Johnson

CommiacparvEnenct \7_ W, Jones ’ | Dee= 12110/90

Sohjsc/Complinmce Review Ame: Navional Environmental Policy Act (NEPA)

Nen-Complionen ientifal: oy gystem is in plsce 1o ensure that environmental impact assessments
prepared in compliance with NEPA are honored by plant management. Under the current
reporting structure, NEPA assessment documents can be altered by plant management under
# conflict-of-interest situation. Alteration could result in an environmental impact analysis that
differs significantly from the original. No independent system is in place for resolution of
controversial 1ssues to prevent possible abuse of management asuthority over the NEPA
process.

Regristicafoqriemnmyium Vialaok: NEPA, CEQ regulations at 40 CFR 1502, DOE Order 5440.1C, and
SEN-15-90. All require proper assessment of actions to evaluate the potential for impacting
the environment.

Recommesdad Ackon: A system should be established and implemented to ensure (1) preparation of
adequate NEPA assessments, (2) implementation of an issue-resolution system independent of
conflict-of-interest resolutions, and (3) proper management of NEPA-related compliance
issued. ’ -

Ensrgy Sytoms ECR Londar:
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PGDF, and technetium-99 ("Tc), a man-made
radionuclide developed during the fissjon of uranium.
The source of Tc at PGDP was the enrichment of
reprocessed uranium from govemment resctors at
other DOE facilities. The major requirements of the
ACO include monitoring of residential wells
potentially affected by the contamination, provision
of alternative drinking water supplies to residents
with contaminated wells, and investigation of the
nature, extent, and source of the contsmination to
develop a plan for diati

Natiooal Environmental Pollq :Ad (NEPA)

NEPA Compliance personnel review all
Engineering Service Orders and submit appropriate
NEPA documentation to DOE for project approval.
Activities that do not require engincering
involvement are handled via a Work Order system,
Compliance with NEPA is maintained by following
the guidelines set forth by CEQ, DOE, and Martin
Marietta Energy Systems, Inc.

ticide Act

Federal 1 icide, Fungicide, and Rod
(FIFRA)

No restricted-use pesticides are used by PGDP
personnel. If application of 3 restricted-use pesticide
at the plant is necessary, a centified contractor will be
used 10 make the application. General-use pesticides
used at the plant by plant personnel are used in 2

p with the product labeling. All
prod ings and are strictly adhered to.
Applications of pesticides by plant and contractor
p 1 must be approved by the Plant Pesticide
Coordinator. The Waste Management Department at
PGDP carrently is seeking a vendor that will dispose
of the Napchlor-G fungicide being held on-site.

Safe Drinking Water Act (SDWA)

PGDP op & ity™
public water system subject to regulation by KDOW,
The PGDP water treatment facility is a Class 11
facility. There are ten operators on-site with the Class
11 certification or above. Monthly operational reports
are provided to the state describing operational
activity for the facility. The ongoing training required
to maintain certification is provided by a program
developed in-house. The state of Kentucky has
approved the program as ing state requi

Paducak Environmental Report, Vol. 31990 xi

Serveys of the sanitary water supply system -
indicate that the plant’s drinking water meets all state
and federal regulations for maximum contaminant
fevels, In 1989 KDOW completed a quarterly survey
of PGDP’s sanitary water system for 8 regulated and
51 unregulated volatile organic compounds (VOCs).
None of the regulated VOCs was detected in the
system, but 3 of the unregulated VOCs were detected.
Because of the detection of the three unregulated
VOCs, PGDP will monitor for alt 59 VOCs annually,
starting in 1991,

CURRENT ISSUES AND ACTIONS

NESHAP Compliance

The NESHAP regulation, promulgated in
December 1989, pertains to DOE facilities emitting
radionuclides other than radon. It requires
documentation of compliance by March 15, 1990, It
requires exiensive evaluation of each potential
radionuclide air emission point and either continuous
measurements of each emission point (stack
sampling), or documentation that emissions from
cach point are below a level that would cause the
most affected individual to receive an annual
effective dose equivalent of 0.1 mrem.

PGDP, in conjunction with DOE/ORO and the
three Oak Ridge facilities, submitted a compliance
plan to EPA Region IV in March 1990. Due to the
enormous number of potential radiological air
emission points (albeit small ones) and the difficuity
of initially evaluating each point and periodically
confirming the insignificant emissions, the plan  ~
requested approval to use ambicnt air sampiers fo
coliect data and demonstrate compliance with the
10 dard established in the regulation. On
February 8, 1991, DOE/ORQ received
correspondence from EPA stating that ambient air
sampling could not be used to demonstrate
compliance with any portion of the regulation except
computation of dose. Therefore, PGDP and the Oak
Ridge facilities will still be required 10 perform the
stack sampling on each emission point or submit
evidence that the emissions from each stack result in
a dose less than 0.1 mrem. A revised compliance plan
is scheduled for submittal to EPA Region IV by
May 1. It is anticipated that an FFCA based on the
compliance plan will be negotiated.
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internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS. iNC.

October 23, 1992 e

S. A. Poiston

Environmental Compliance Audit Report for Paducah Gaseous Diffusion Plant (PGDP) -
October 5-8, 1992

Since the audit closeout on October 9, 1992, Gail Giltner of your staff has provided our
organization with suppiemental information regarding 14 Corporate Audit Reports (CARs) with
which there is disagreement regarding categorization. After thorough review by our compliance
personnel and legal counsel, determinations have been made and verbally communicated to Gail
(written response 1o foliow). He and Tracey Feidhaus are working closely with my staff to assure
that these are reported &nd tracked in the Corporate Compliance Report as appropriate.

After carefully reviewing all of the remaining uncontested CARs which were generated during the
audit, the validation process is now compiste and the final repont is provided for your use in
enhancing the Environmental and Waste Management Prcgrams at Paducah. As you will note
62 of the 81 CARs written were related to some aspect of waste management (Toxic Substances
Controf Act (TSCA)/Resource Conservation and Recovery Act (RCRA)) and that 52 of these €2
are fndings or negative observations, indicating the need 1or additional emphases in this area.

Recognizing that this audit comprises one segment of the technical audits conducted by Dale
Bewley in March, we are transmitting the original CARs and a copy of the fina! report to Dale for
incorporation into the audit record.

The cooperation and support provided by your staff was outstanding and certainly enhanced the

productivity, quality, and value gained from the activity. If we can be of further assistance, please
contact C. L. Stair at 615-576-5586 or mysaelf.

V] 1 o) fkece

M. E. Mitcheil, K1001, MS-7155 (6-8006)

MEM:CLS:efi
cc. M. L Ambrose P. A. Flowers F. R. Mynatt
D. Appino C. G. Giltner H. Pulley
C. L. Baker L E. Hall M. W. Rosenthal
H. D. Bewley T. E. Hant M. D. Sattler - MMC
D. E. Bohrman H. M. Hubbard C. L. Stair
D. J. Bostock J. B. Johnson - MMC J. E. Stone
M. A. Callahan W. C. Jordan K. M. Tomko
T. K. Cothron M. A. Kane S. H. Welch
N. S. Dailey R. J. Keeling File - MEM
R. G. Donnelly A. H. Kingrea EC Doc. Ctil. - RC
K. M. Downer F. C. Kornegay
G. G. Fee G. D. Mencer
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MARTIN MARIETTA CORPORATE AUDIT RECORD (CAR)

mvu-m//,xg 4‘48“56' W* mﬁi” 17
LasosuaProprn

S SR Mare - (ATER /e /7/72
- HAre aeree NEPA
SUBJECT: L

NV EPA
REQUIREMENTS:

[0 FINDING: E/NEGATIVE OBSERV‘ATION: 0 POSITIVE OBSERVATION: .

Oz&.ﬁ/fﬂl PR » »m/n‘wm‘;hi‘ .

"“r“Z:-" 1t liases bmblorantit Zo Lesp) pAG3 facirLae
ﬁffw NEPH Acovird. Erticrrpmodd

o Wl Prosduis| LT Enprsirion, sssta) Fo Tamie NEPA Lo

DISCUSSIONS: iii ?Vwa Z ~ Waﬁé"’“

P4 ‘ : ’ﬁ’ ,,a | .‘.a W .
W (M‘J M’Z’loz-—!u, C‘F)IM
RECOMMENDATIONS: o Clon lha ,L? Luler, 2

f?ﬂy&mlumuéw

v

m l |




36

ES/ESH-36
KY/E-164

PADUCAH GASEOUS DIFFUSION PLANT
- ENVIRONMENTAL REPORT FOR 1992

Project director
F. C. Kornegay

Project coordinator
D. C. West

Technical coordinator
W. D. Malis

Coordinating editor
C. M. Horak

Date Published: September 1993

Prepared by
Environmental, Safety, and Health Compliance
and Envi | Manag Staffs
MARTIN MARIETTA ENERGY SYSTEMS, INC.
P.O. Box 2008
Oak Ridge, Tennessee 37831-6285
and the
Envir | Manag Associate Division

Paducah Gaseous Diffusion Plant
MARTIN MARIETTA ENERGY SYSTEMS, INC.
P.O. Box 1410
Paducah, Kentucky 42001
for the
U.S. DEPARTMENT OF ENERGY
under contract DE-AC05-760R00001



37

contaminated wells; and i mvesugmon of the nature,
extent, and source of the Residential
wells are sampled on a weekly, monthly, or— -~
bimonthly basis for TCE and ®Tc; wells potentially
affected by the contamination are also sampled
monthly for gross alpha and gross beta

1992 Environmental Report—Paducah

Emergency Planning and Community
Right-To-Know Act (EPCRA)

The EPCRA [also referred to as the Superfund
Amendments and Reauthorization Act Title JII}
requires tha! lnvemory and environmental release
inf of hemicals at a facility be

contamination. Samples are analyzed by the on-sit
laboratory, and the results are reported to the
well-owners. In the event that contamination that
ariginated at PGDP is & d above plant action
levels, which are established at the analytical
laboratory detection limits of 25 pCi/L or 1 mg/L of
"Tc, aresp is initinted by PGDP. Residents are
notified immediately; state andEPA officials are also
notified. Allernmve water suppllcs are provided

h h to

reported to federal, state, and local authorities. This
information is nsed for emergency planning and to
provide information to the public. EPCRA requires
that Jocal and state emergency planning commissions
be informed of the amount of hazardous and

iy h b that are p at
PGDP cnd that a material safety data sbcet {MSDS)

in the event that there is a time lag b s4
and the ability to complete connections, bottled water
is made available. DOE pays the cost of instaliation
of water systems and the monthly charges for water

be available for each ch | upon req The
] water systems, or gulation also req that rel of toxic
di hemicals to the envi be reported each

calendar year if chemical threshold limits are met.
Two releases were reported under EPCRA Sect. 304
during 1992,

‘The Emergency and Hazardous Chemical

v Report was submitted to the state and focal

service 1o resid with d wells. The
plant has several programs p g o investigat
the nature and extent of These includ

the investigation of solid waste management units

emergency planning commissions in March 1993,
MSDSs are kept on site and are available upon

under the Hazardous and Solid Waste A d

Permit; the characterization of the northwest plume
using direct push sampling technologies to provide
data needed to select the locations for the hydraulic
containment system; and investigations of the
northeast plume as a part of the Groundwater
Monitoring Phase 1V Study. More information on
environmental restoration CERCLA activities may be
found in the "Current Issues™ section of this summary
and in Part 1, Sects. 5 and 8, particularly

Sects. 5.5.13, 5.6.7.1, and 8.2.1 of the 1992 PGDP
Environmental Report.

CERCLA Section 103(a)

On October 21, 1991, a request was issued to
EPA Region IV and to.the KDOW seeking
congurrence on the reporting mechanism for oil
sheens on KPDES outfall ditches and on Big and
Little Bayou crecks. To date no response has been
received. PGDP submitted the Spil! Prevention and
Control Countermeasures Plan to EPA Region IV and
to the KDEP. Three releases were reportable to the
National R Center t reportable
quantities were exceeded.

q through the PGDP Hazard Communication
Program. Detailed infor on the Toxic Chemical
Reiease Report for 1992 is presented in Appendix A
of the Paducah Gaseous Diffusion Plant

Environmental Report for 1992.

National Environmental Policy Act
(NEPA)

NEPA imp} ion is a d making .
process that considers the need for a proposed action
and an alternative sction with emphasis on

,u.o envi \E It bligh
policy, sets goals, and prov:des means for carrying
out the policy. NEPA contains “action forcing”
provisions to ensure that federal agencies act
according to the Ieuer and spirit of the act.

Through the imp of NEPA, the plant
hasap ble means ( with the
requirements of the act and other essential
considerations of national policy) to restore and
enhance the quality of the human eavironment and to
avoid or minimize any possible effects of its actions
upon the quality of the human environment.

xxix
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NEPA compliance personnel review all
engineering service orders, enginceringservics~
requests, and work orders and submif appropriste
NEPA documentation to DOE for project approval.
Compliance with NEPA is maintained by following
the guidelines set forth by the Council on
Environmental Quality, DOE, and Energy Systems.

During 1992, NEPA compliance personnel
completed 95 NEPA review checklists. Categorical

lusion {CX) d were issued in 110
cases, and 96 CX approvals were received. Five
environmental assessment (EA) determinations were
submitted to DOE for review and approvai: Plaat
Laboratory Facility—ESO 17846, CFC-114
Replacement—ESO 17977, Groundwater Pump snd
Treat Demonstration—18045-RA, Uranium
Enrichment (UE) Waste Storage Facilities—NEPA
No. 92-011, and Environmental Restoration (ER)
Waste S(onge Facilities~~NEPA No, 92-012 One
envil 1 impact d was
submitted to DOE for review and approval: CFC-114
Replacement—ESO 17977. Three EA determinations
were approved by DOE: UF, Cylinder and Storage
Yards—ESO 17628, UE Waste Storsge

Safe Drinking Water Act

PGDP operates a “nontransient, noncommunity”
public water sy bject to Iation by the
KDOW. The PGDP wam ueatmem facility is a Class
11 facility. Ten on-site operators lnve Clns Hor
higher certification. Monthly are
provided to the KDOW descnbmg opennonai
activity for the facility. The ongoing training required
to maintain certification is provided by a program
developed in-house. The state of Kentucky has
approved the program as meeting KDOW
requirements.

In 1992, surveys of the sanitary water supply
system indicate that the plant’s drinking water meets
all state and federal regulations for maximum
contaminant levels for the required inorganic
parameters. In 1992, PGDP compieted a quarterly
survey of the sanitary water system for eight
regulated volatile organic compounds (VOCs), In one
quarter of sampling, 1,2-dichioroethane was detected,
but the concentration was below the maximum
contaminant limit set by drinking water regulations.
Because the VOC was detected in s sample, PGDP
will inue g Ty sampling of VOCs for at least

Facilities—NEPA No. 92-011, and ER Waste Storag
Facilities—NEPA No. 92-012. Four EAs were
presented to DOE during the year: Solid Waste
Landfill—ESO 18007, Groundwater Pump and Treat
Demonstration-—18045-RA, UE Waste Storage
Facilities—NEPA No. 92-011, and ER Waste Storage
Facilities—NEPA No. 92-012.

Federal Insecticide, Fungicide, and
Rodenticide Act

No restricted-use pesuc:des are used by PGDP

three consecutive years in accordance with KDOW
drinking water regulations.

Current Issues

CAA Compliance

PGDP, in conjunction with the DOE Oak Ridge '
Field Office (DOE-OR} and the three Osk Ridge ~
facilities, submitted a radionuclide National Emission
Standards for Hazardous Air Pollutants (NESHAP)
compliance plan to EPA Region IV in March 1990.

personnel. If application of a d

B of the ber of potential

at the plant is necessary, a certified will be
used to make the application. General-use pesticides.
pplied by plant p 1 are applied in a
i with the product labeling. All product
warnings and cautions are strictly adhered to.
Application: of pesticides by plant and

diological air emission points (albeit small ones)
and the difficuity of initially evaluating each point
snd periodically confirming the insignificant
emissions, the plan requested approval to use ambient
air samplers to collect data and demonstrate
pli with the 10-millirem (mrem) standard

s

1 must be appi d by the plant p
coordmnot Napchlor-G is a fungicide that was used
#t PGDP as a wood pxaewauve for cooling towers.

blished in the regulation. On February 8, 1991,
DOE-OR received correspondence from the EPA
smmg that ambient air sampling could not be used to

The Waste Manag Dy st . compliance with any portion of the
PGDP is sceking a vendot Illll will. dnpou of the ) except ion of dose. Therefy
Napchior-G being held on-site. PGDP and the Oak R:dp facilitics are sequired to

xxx
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EXECUTIVE SUMMARY

1.0 NATURE AND EXTENT OF CONTAMINATION

L1 Background

The Paducah Gaseous Diffusion Plant (PGDP) is an uranium-enrichment facility consis-
ting of a diffusion cascade and extensive support facilities. Construction at the plant
began in 1951, and by 1952 the plant was operating. The PGDP is owned and oper-
ated by the United States Department of Energy (DOE) and is managed by Martin
Marietta Energy Systems (Energy Systems).

The plant is located on a reservation of about 1,350 acres in western McCracken
County, about 10 miles west of Paducah, Kentucky, and about 3 miles south of the
Ohio River. Approximately 740 acres of the reservation are within a fenced security
area. The raw-water treatment plant, the residential landfill, and the inert landfill are
the only operating areas outside of the security area. An uninhabited buffer zone sur-
rounds the fenced area.

Beyond the DOE-owned buffer zone is an extensive wildlife management area of 2,100
acres deeded or leased to the Cdmmonwealth of Kentucky. During World War II, the
Kentucky Ordnance Works, a trinitrotoluene (TNT) production facility, operated in an
area southwest of the plant on what is now part of the West Kentucky Wildlife Man-
agement Area.

The PGDP performs the first step in the uranium-enrichment process. The product
from the PGDP must be further enriched before being used as a nuclear fuel. The

- plant provides an enriched feed stream to the gaseous diffusion plant in Portsmouth,
Ohio. It also provided a similar feed stream to the Oak Ridge Gaseous Diffusion Plant
in Oak Ridge, Tennessee, before that plant closed.

The PGDP enriches the uranium-235 (U-235) radionuclide in a physical separation
process. The separation is based on the faster rate at which U-235 diffuses through a
barrier in comparison to the heavier U-238. Extensive support facilities are required
for maintaining the diffusion process. Some of the major support facilities include a
steam plant, four major electrical switchyards, four sets of cooling towers, a building for
chemical cleaning and decontamination, a water treatment plant, maintenance facilities,
laboratory facilities, and two active landfills. Several inactive facilities are also located
on the plant site.

Hazardous, nonhazardous, and radioactive wastes have been generated and disposed of
as a result of PGDP operations. In August 1988, contamination was found in an offsite
drinking water well north of the PGDP. ‘The contaminant is technetium-99 (Tc-99),
which is a man-made radionuclide created as a by-product of the fission of uranium.
Tc-99 was introduced to the PGDP in 1953 as a contaminant in feed material during a

ES-1
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program in which spent nuclear reactor fuel was fed into the cascade. Further sap,
ling showed that a commonly used solvent, trichloroethene (TCE), is in offsite wejj;
At DOE’s expense, a community water line was extended as an alternative water supply
to residences with contaminated wells. DOE is also paying for the water.

To establish a schedule for investigating and remediating the offsite groundwater ¢op.
tamination, the United States Environmental Protection Agency (EPA) and DOg
developed an Administrative Order by Consent (Consent Order) under the Compre.
hensive Environmental Response, Compensation, and Liability Act (CERCLA), Section
104 and Section 106. DOE and EPA agreed to the Consent Order, and the Uniteq
States Department of Justice approved it. The effective date of the Consent Order js
November 23, 1988. The intent of the Consent Order is outlined in four major objec.
tives:

. To determine the nature and extent of the threat to human health angd
_welfare and to the environment from the offsite contamination of ground-
water and surface water

. To ensure that the environmental effects of the releases and threatened
releases are thoroughly investigated and that appropriate actions are
taken to protect the public health and welfare and the environment

. To establish a schedule and a work plan for developing, implementing,
and monitoring necessary response actions at the site

. To promote cooperation (exchange of information among, and participa-
tion of, DOE, EPA, and the Commonwealth of Kentucky) in achieving
the first three objectives

The Consent Order defined the work to be performed by DOE/Energy Systems in
response to the discovery of groundwater and surface water contamination and estab-
lished the schedule for completing certain elements of the work.

DOE/Energy Systems contracted with CH2M HILL, an environmental engineering firm,
to develop and implement Phase I of the work plan for the site investigation of the
PGDP (Phase I Site Implementation Work Plan for Paducah Gaseous Diffusion Plant,
CH2M HILL, 1989). The initial draft of the work plan was submitted to EPA and the
Commonwealth of Kentucky on January 23, 1989. The plan included information on
the identified potential sources, pathways, and receptors; a field sampling and analysis
plan; a quality assurance and quality control plan; a health and safety plan; and 2
schedule for completing the investigation.

The plan also contained work elements designed to determine the characteristics of
sources at the site that have contributed or are contributing to the contamination found
off the site. The characterization is necessary for establishing a baseline risk assess-
ment and for determining implementable, cost-effective remedies. In accordance with

ES-2
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the Consent Order, however, the Phase I work plan focused primarily on the nature
and extent of contamination off the site.

The following work was accomplished in Phase I of the investigation:

Installed 35 new water-quality monitoring wells in clusters upgradient and
downgradient of the plant.

Inspected and evaluated 80 monitoring wells previously installed by
DOE/Energy Systems as part of the Remedial Action Program and envi-
ronmental surveillance activities and selected about 40 wells for periodic
water-quality monitoring during the investigation.

Conducted up to four rounds of sampling of each of the selected wells.

Conducted two rounds of aquifer slug tests in selected wells to determine
hydraulic conductivity.

Measured water levels simultaneously over several days in wells and
creeks to determine interconnectivity.

Measured water levels in wells on four occasions to determine gradients.

N .
Collected soil samples from borings for the 13 new well clusters off the
site, from 12 deep borings on the site, and from over 50 shallow borings
on and off the site.

Conducted radiation walkover surveys of Big Bayou Creek, Little Bayou
Creek, and the North-South Diversion Ditch.

Obtained creek-bank sediment samples on the basis of the results of the
walkaver survey to characterize a zone of elevated radiation dubbed the
"bathtub ring effect.”

Obtained surface water and sediment samples from the 2 creeks, about
20 ponds, the marshes, and Metropolis Lake.

Obtained fish and macroinvertebrates from the same lakes and creeks
that were sampled for water and sediment. Crops and vegetables were
collected from gardens or donated by neighbors of the plani. Deer and
various road kills were collected, and samples were taken for analysis.

Conducted a survey of well users within 5 miles of the PGDP and of
surface water users for 15 miles downstream of the plant on the Ohio
River.



43

. Mapped the 64,000-acre study area at 1* = 50’ and 17 = 100, using
aerial photography and extensive civil surveys.

. Implemented the DOE/Energy Systems community relations plan with
fact sheets and public briefings.

. Submitted several thousand environmental samples for analyses, validated
the data, and entered the information (over 300,000 “bits") in an elec-
tronic data management system developed for the project.

. Prepared 28 technical memoranda and a preliminary report that includes
an assessment of offsite receptors. The report was issued to the Com-
monwealth of Kentucky and EPA, and copies are available for the public.
The report is summarized in this executive summary.

The result of this work is a clearer understanding of the pattern of offsite groundwater
and surface water contamination that has resulted from the PGDP’s activities; a better
concept of contamination patterns on the plant and of the contribution of plant con-
tamination to the offsite contamination; a basic sense of the risks to offsite receptors
from the contamination; and a-detailed plan for protecting PGDP neighbors by com-
pleting the groundwater investigation and other environmental restoration projects.

Table ES-1 lists the chemical contamination found off the site in all media. The
remainder of this section presents findings and conclusions, by media. ,

1.2 Offsite
Groundwater

Offsite contamination in groundwater could occur in any or all of three systems: shal-
low groundwater system, regional gravel aquifer, and deep groundwater system. The
shallow groundwater system is used for obtaining a water supply through hand-dug
large-diameter wells, primarily in residences north and east of the plant. Lenses of
sand and clay in the shallow system laterally direct rainwater percolating through the
system. Interconnections between lenses allows vertical migration to the confining layer
immediately above the regional gravel aquifer. In the confining layer, "windows" to the
regional gravel aquifer would allow unretarded migration of contaminants to the aquifer
from the surface or from near-surface disposal areas.

The regional gravel aquifer is the primary groundwater supply for this area. Water-
supply wells completed in the regional gravel aquifer may also draw water from the
shallow. groundwater system. The regional gravel aguifer is nonhomogeneous. Prefer-
ential pathways for more-rapid movement of groundwater apparently are located where
river channels once were. The regional gravel aquifer appears to be a major transport
pathway for contamination. The deep groundwater system is not typically used as a
water supply in this area, but contamination in this system would be an indicator of
continuing contaminant migration.

ES-4
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The movement of groundwater is generally from the plant to the Ohio River, which is
to the northeast, north, and northwest of the plant on a large bend. The pattern of
groundwater flow is influenced by an underground terrace immediately south of the
plant. The regional gravel aquifer beneath the plant apparently receives recharge from
the shallow groundwater system, which is "perched” on the terrace. Movement of the
groundwater to the south, east, and west beneath the plant should be limited by the
terrace and influenced by the preferential pathways in the regional gravel aquifer.

Deep Groundwater System

The primary contaminants found in the deep groundwater system were BTEX com-
pounds {constituents of petroleum-benzene, toluene, ethylbenzene, xylenes) and the
radionuclides Tc-99, U-234, and U-238.

Shallow Groundwater System

The offsite cantamination in the shallow groundwater system is either adjacent to
streams or in cultivated fields. Contaminants found in Little Bayou Creek may affect
these wells through bank storage and later release. The primary contaminants found in
the shallow groundwater system are toluene and Tc-99, both at low levels.

Regional Gravel Agquifer

Off the site, the regional gravel aquifer is primarily contaminated by the organic com-
pounds TCE and bis(2-ethylhexyl)phthalate and by the radionuclide Te-99. Concentra-
tions are variable. Several wells consistently show concentrations indicative of plumes.
Other wells show "fringe" or "leading edge" effects. Locations where contaminants were
found in the regional gravel aquifer are generally between Big Bayou Creek and Little
‘Bayou Creek, with plumes reaching north and northeast of the plant.

A preliminary delineation of Tc-99 and TCE contaminant plumes in the regional gravel
aquifer is shown in Figure ES-1 and Figure ES-2,

Surface Water and Sediment

Chemical contamination associated with the PGDP was found in Little Bayou Creek
and in the North-South Diversion Ditch in both sediment and surface water. Chemical
contamination found in the ponds, Metropolis Lake, and the marshes could not be
directly attributed to the plant. :

Radiological contamination was found in the creeks and can be attributed to the plant.
Lower levels were found in the ponds, Metropolis Lake, and the marshes near the Ohio
River. Radiological contamination of sediment in the creeks is evident, particularly in
the North-South Diversion Ditch. Metropolis Lake sediment shows low levels of radio-
logical contamination, probably caused by flooding from the Ohio River and not related
to PGDP activities.
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Creek Banks

Through bank storage, creek banks may account for both the chemical and the ragdio.
logical contamination found at wells on Tennessee Valley Authority (TVA) property
(WC-5 and TVA-27). The bathtub ring effect in Little Bayou Creek south of Ogden
Landing Road and in the North-South Diversion Ditch presents significant exposure
risks.

Most wells at the TVA containing TCE are in proximity to Little Bayou Creek, which
suggests that the contamination may be associated with flooding in the creek and subse-
quent contamination of the underlying groundwater. Organics in TVA wells are very
low (less than 3 ug/l), as would be expected for a volatile organic being transported by
a creek,

Biota

Low levels of contaminants were found in fish from both flowing and nonflowing water
bodies. Only 1 fish of the over 30 that were sampled had radionuclides above reporting
levels; that fish had an estimated 5.95 pCi/g of Tc-99. The Biological Monitoring Pro-
gram conducted by the University of Kentucky for the PGDP has found PCBs in fish at
levels above 2 ppm, the allowable level established by the United States Food and
Drug Administration (FDA). Phase I of the investigation did not find fish containing
PCBs. G .

Analysis of radionuclides in edible parts of deer by both Oak Ridge National Labora-
tory and subcontracted laboratories did not find levels of radionuclides above back-
ground levels. Arsenic was found below FDA allowable levels for arsenical compounds
in meat meant for human consumption. The FDA levels are for residues of growth
.additives fed to beef and poultry.

The only crops found with radionuclides above reporting levels were some composite
samples from whole soybean plants.

Soil

No pattern of contamination associated with the PGDP, including air dispersion, was
found in offsite soil. However, levels of arsenic found in shallow soil pose risks, partic-
ularly to children, in some exposure situations.

13 Onsite

Varying levels and types of contamination were found on the site in all sampled media.
The shallow graundwater system, the regional gravel aquifer, and the deep groundwater
system contain contamination. The deep groundwater system (the Clayton and
McNairy formations) does not, however, seem to be significantly contaminated. No
evidence of dense nonaqueous-phase liquids was found, but not all source areas have
been adequately characterized.

ES-6
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Contamination above reporting levels was found in soil near the waste management
units (WMUs). Sediment in the outfall ditches contains both radiological and chemical
contamination, but the contaminated sediment is located behind overflow dams,

2.0 FATE AND TRANSPORT
2.1 Offsite Groundwater

The regional gravel aquifer appears to be the primary transport route for contaminants

found in offsite groundwater. The gravel deposits of the reentrant river channel may
have rates of migration of up to 300 feet/year (Energy Systems, 1990). In the lower

reaches of Little Bayou Creek, the regional gravel aquifer may contribute to contamina-

tion found in the creek. The shaliow groundwater system does not seem to be a major

transport route for contamination from on the site to off the site, but the occurrence of

some transport off the site can be inferred near the northwest corner of the plant (Fig-

ure ES-1 and Figure ES-2). In addition, in conjunction with bank storage in the creek

banks, the shallow groundwater system may transport contamination from the creeks to

wells near the creeks (MW-138, for example).

2.2 Creek Banks and Sediment

‘

Little Bayou Creek and the North-South Diversion Ditch are major transport pathways
for contaminated sediment and pose major risks of exposure. -

2.3 Biota

Fish caught in the ponds, Metropolis Lake, and the marshes and, to a lesser degree, in
Big Bayou Creek offer a route for exposure to chemical and radiological contamination.
Little Bayou Creek has been posted by the Commonwealth of Kentucky warning peo-
ple to limit consumption of fish from the creck because the fish may contain PCBs.

3.0 ASSESSMENT OF OFFSITE RECEPTORS

The purpose of the offsite-receptor assessment was to develop a preliminary evaluation
of the risk to the neighbors of the PGDP much earlier than would be normal in an
investigation of this type. The assessment, unlike the baseline risk assessments com-
monly conducted, has not thoroughly evaluated the effect of naturally occurring risks.
The risks presented here therefore combine "normal," or background, risks with risks
from contamination from the PGDP. This approach provides a conservative evaluation
of risk and thereby focuses attention on a range of possible sources of risk. Thus, the
continuing efforts of DOE/Energy Systems can be focused on "contaminants of con-
cern" during Phase 1 of this investigation and through the continuing environmental
compliance and restoration programs. The future effort will further define the nature
and extent of contamination identified in Phase I work. Some contaminants will proba-
bly be discounted as further information confirms that they occur naturally or are not
related to the plant. Contaminants that have not migrated off the plant will probably
be found.

ES-7
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In the calculation of the risk to offsite receptors, the pathways of exposure were evalu-
ated. The pathways and the primary risk-causing substances may be ranked by signifi-
cance as follows, from highest to lowest:

1 Ingestion of Groundwater: TCE, arsenic, bis(2-ethylhexyl)phthalate, Tc-99,
U-238, U-234.

2. Ingestion of Food: arsenic, mercury, Tc-99

3 Ingestion of Soil or Sediment: arsenic, U-238, U-234, Np-237.

4. External Exposure to Little Bayou Creek: direct gamma radiation.
The risks from the various exposure situations are summarized in Table ES-2.
4.0 CONCLUSIONS AND RECOMMENDATIONS

41 Concln:i;m

Although there are some limitations on the data gathered during Phase I (for example,
the monitoring wells were not all ideally situated, and only one round of surface water
sampling was conducted), the limitations do not adversely affect the validity of the
conclusions. Contamination at Jevels potentially harmful to human health is present in
wells, fish, creek banks, and shallow soil off the site. The contamination can be linked
to past practices at the PGDP.

Independent medical studies performed to date have not found a correlation between
possible exposure and the health of the affected residents. The possibility of continued
- exposure to the contaminated groundwater in wells has been reduced by providing an
alternative water supply to the affected residents. Some exposure situations present
risks that may be caused by naturally occurring levels of common constituents of the
earth, such as arsenic. Also apparent, however, is that other situations (for example,
the risks from exposure to external gamma radiation along the south end of Little
Bayou Creek) require further action by DOE/Energy Systems. The actions can be
taken through a series of continuing programs, culminating in remediation of the con-
tamination,

4.2 Potential Remedial Actions

This section discusses possible activities for remediating the offsite coutamination.
Identifying reasonable response actions helps focus the efforts of DOE/Energy Systems.
General Response Actions for Groundwater
Possible institutional actions mclude establishing access restrictions, arranging alterna-
tive water supplies, and long-term monitoring. These actions are similar to those
already implemented by DOE/Energy Systems. .

ES-8
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Table ES-2
SUMMATION OF RISK
Excess Lifetime Fatal Cancer Systemic
Pathway Cancer Risk® Risk (Rad)*® Risk®
1. Residential Use of Ground- 6x 10 (Chemical) 2x10° -
water: Residential Wells 5x 107 (Rad)
2. Residential Use of Ground- 2x 10** (Chemical) - -
water: Monitoring Welis 5x 107 (Rad) 2x10°
3. Ingestion of Fish:
From Ponds 3x 10™* (Chemical) 3x10% 20
From Big Bayou Creek 1 x 10"* (Chemicat)®
From All Water (Rad) 3x 10 (Rad) 1x%
4. Direct Gamma Exposure, 1x 10 (Rad) 9x 107 -
Little Bayou, South
S. Sediment or Soil Ingestion 1x 10* (Chemical) - -
3 x 10° (Rad) 2x10°%
6. Residential Use of 3x 10°° (Chemical) - -
Groundwater: TVA Wells 3 x 10" (Rad) 1x 10
7. Ingestion of Food: "
Apples 6 x 10° (Chemical) -
Deer 4% 10 (Chemical)
. © - 5x 107 (Rad) 1x10° -

*The methods and assumptions used in calcolating cancer risk are very conservative and
represent a “worst case” situation.

YRad = radiation risk

“Expresses noncarcinogenic risk; anything greater than 1 represents a significant risk.

“Does not include PCRs, which were not found in fish during this study.

NOTE TO READERS

This table presents the results of an “offsite-receptor assessment,” which is a type of risk
assessment. A risk assessment determines potential health effects on the basis of studies and
mathematical models. How the study is done is determined by EPA; some modifications are
made to account for risk from radiological exposure.

A risk assessment is based on the amount of contamination; how much contamination might
be consumed, how often, and for how long; and how much the person who ingests the
contamination weighs. Typically, a risk assessment is based on a 170-pound man consuming a
fixed amount (for example, eating 3 contaminated fish per week) over a "lifetime,” which is
defined as 70 years.

The results of a risk assessment are reported as the number of people out of one miliion who
would be likely to develop cancer from exposure o the contamination for a set period of time,
(such as a "lifetime®). The results of a risk assessment determine the "excessive lifetime cancer
risk,” or the risk of developing contamination-caused cancer that is abave the risk of getting
cancer anyway, which is about a 1 in 4 {or a 250,000 in 1 million) chance. The way the study is
done is very conservative, so the predictions are almost certainly higher than the actual
occurrence of health effects. ) -

WDCPADSA28.51
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Containment systems, including capping, lining, and vertical barriers, may
be considered for several onsite WMUs.

Groundwater-recovery systems are likely to be effective in intercepting or
removing contaminated groundwater.

General Response Actions for Soil

General response actions for remediating soil contamination include institutional con-
trols, containment, excavation, and in situ treatment technologies.

Institutional controls, including security fences, warning signs, and roped-
off areas, have been implemented by DOE/Energy Systems in some areas
of the plant.

Containment (capping, slurry walls) is potentially applicable to several
~onsite WMUs

Excavation at the plant is potentially applicable to several onsite WMUs.
In situ treatment tccfmologles that may be feasible at the PGDP include

soil washing, soil-vapor extraction, in situ stabilization and sohdlﬁcanon,
vitrification, and bioremediation. .

General Response Actions for Sediment

General response actions for remediating contaminated sediment in ditches and creeks
include institutional controls, excavation, in situ solidification and stabilization, and
drainage-channel modifications.

Institutional controls have already been implemented in some areas, such
as posting of signs along Little Bayou Creck warning against consumption
of fish, "No Trespassing" signs installed on Little Bayou Creek south of
Odgen Landing Road and the North-South Diversion Ditch, and contin-
ued monitoring of water quality. Additional controls, such as access
restrictions on other parts of Little Bayou Creek, can be implemented

rapidly.

Excavation of contaminated sediment is likely to be effective in removing
uranium contamination. Once excavated, sediment could bc dewatered
and treated using technologies similar to those for soil. ’

- In situ solidification and stabilization may be potentially applicable in
some reaches, particularly during periods of low flow. The effectiveness
of solidification could be determined by conducting bench-scale treatabil-
ity tests.
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. Channe] modifications may include installing sediment traps, lining the
channel, or relocating the channel. Soil type should be determined for
use in conjunction with hydrologic calculations in assessing these remedial
actions.

4.3 Means of Accomplishing Work

Several means are available to DOE/Energy Systems for accomplishing the described
work, including the following.

ERP Groundwater Monitoring: Phase 3 and Phase 4

These projects are a continuation of the Environmental Restoration Program (ERP).
The ERP Phase 3 and Phase 4 groundwater monitoring is intended to further charac-
terize the PGDP’s subsurface hydrology and geology.

ERP UST Characterization and Remediation

As a result of a well evaluation performed during Phase I of the site investigation,
underground storage tanks (USTs) were found to be leaking. Removal of the leaking
tanks is planned to begin in early 1991.

ERP Outfall Ditch Characterization Study

The purpose of this investigation was to identify the contaminants in the plant outfall
ditches. In addition, water samples were taken from each ditch and were analyzed for
PCBs. The results of the investigation indicate that chemical and radiological contami-
nants are present in the outfall ditches. Continuing work will evaluate the risks inher-
ent in the material and will determine the need for remediation.

Corps of Engineers Program at Kentucky Ordnance Works

The Corps of Engineers has undertaken an evaluation program at the Kentucky Ord-
nance Works. The activities are based in part on the findings of an earlier environmen-
tal survey performed by an environmental consultant under contract to DOE Head-
quarters.

ERP HSWA Work

The Hazardous and Solid Waste Act (HSWA) draft permit, to be issued under
Section 3004(u) of the Resource Conservation and Recovery Act (RCRA) as amended,
will result in investigations of WMUs and spill sites not addressed under Phase I or
Phase II of the site investigation. The HSWA permit for the PGDP will be issued
either with the facility RCRA Part B permit for treatment and storage units or with the
postclosure permit for the C-404 landfill, whichever is issued first. The earliest expect-
ed issue date for the HWSA permit is the second quarter of 1991.

ES-10
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FUSRAP

The Formerly Used Sites Remedial Action Program (FUSRAP) evaluates the potential
for contamination at property formerly owned or used by DOE and its predecessors.
These sites were used primarily for producing materials for the Manhattan Project.
The PGDP is not a FUSRAP site, but FUSRAP will provide a contracting mechanism
for supporting the environmental restoration programs at the PGDP and at the Ports-
mouth, Ohio, plant, beginning in 1991.

Phase II of Site Investigation

A work plan for Phase II of the site investigation was developed on the basis of the
results of Phase I. Phase II will characterize the unit or units that are releasing TCE,
Te-99, and other contaminants to groundwater and surface water and will identify pos-
sible sources of arsenic and phthalate. The purpose of Phase II is to gather additional
data for each unit and to select a corrective action to stop contaminant releases.

DOE/Energy Systems has hired outside consuitants under the Hazardous Waste Reme-
dial Action Program (HAZWRAP) subcontract to perform Phase II of the site investi-
gation and the characterization of individual WMUs and spill sites. The HAZWRAP
subcontractor (CH2M HILL) and their lower-tier subcontractors will be responsible for
developing investigation plans and for performing the investigations. For the develop-
ment and compilation of the results into an evaluation of alternatives for selecting the
most appropriate corrective actions at each WMU, DOE may need to hire a second
subcontractor to prevent conflicts of interest. Work on Phase II has begun. The scope
of work for each of the various stages is summarized below.

Stage A Source Characterization. The scope of work for Stage A includes surface
reconnaissance surveys, installation of new wells, groundwater sampling, aquifer testing,
soil sampling, test-pit sampling, sediment sampling, and surface water sampling.

The results of the Stage A investigation will be summarized in a supplemental report
on the site investigation that will augment the Phase I report.

Stage B Offsite Investigation. Stage B consists of additional investigations of the extent
of offsite contamination, including refining the offsite-plume configuration or aquifer
characteristics.

Up to 16 new wells at 7 cluster locations may be installed to refine the estimate of
conditions upgradient of the site, within the Ohio River floodplain, near Metropolis
Lake, and east of the plant near Metropolis Lake Road. Wells may aiso be useful
between existing clusters for clarifying complex patterns of groundwater flow or for
bracketing the estimated size of well-pumping influence zones for the evaluation of
alternatives. -

‘The results of the Stage B investigation will be summarized in a supplemental report on
the site investigation that will augment the Phase I report.

ES-11



58

Stage C Alternatives Evaluation. Stage C consists of evaluating alternatives for remedi-
ating offsite contamination, including screening remedial technologies, developing alter-
natives, performing a detailed evaluation of alternatives, preparing a risk assessment,
and estimating a schedule for implementing the proposed remediation. The evaluation
will be performed in accordance with "Guidance for Conducting Remedial Investiga-
tions and Feasibility Studies under CERCLA" (EPA, October 1988).

Each alternative will also be compared against CERCLA criteria and one another to
identify relative strengths and weaknesses in satisfying the remedial action objectives
and the evaluation criteria. Estimates of the cost and the schedule for implementing
cach alternative will be prepared. A detailed risk assessment will be prepared to assess
the potential human health and environmental risks posed by the PGDP in the absence
of a remedial action and to assess each alternative for how well it protects public health
and the environment.

The results of the alternatives evaluation will be presented in a final report to EPA and
the public. The report will include (1) data summaries from the investigation; (2) inter-
pretations of the collected data; (3) a summary of alternatives for remediating offsite
contamination, together with the probable cost and schedule for implementing the
remediation; and (4) the results of the detailed risk assessment. Comments from the
public and regulatory agencies will be received and addressed.

After the final report is approved, DOE and EPA will amend the Consent Order to
include actions to carry the program to completion, and the remedial design will begin.

The design and implementation of remedial alternatives typically resuits in remediation
of different areas at different times over a period of years. If at any point during
Phase 11, an imminent threat to public health or to the environment is found, imple-
mentation of corrective measures will be expedited by DOE/Energy Systems.

4.4 Continuing Activities

In addition to the projected work, several measures should be continued or implemen-
ted soon, including the following:

. Continue supplying water to residents (high priority).

. Post Little Bayou Creek, the North-South Diversion Ditch, and possibly
Big Bayou Creek (within the DOE boundary) against ail use. Notify the
Commonwealth of Kentucky about actions (high priority). The DOE-
owned parts of Little Bayou Creek and the North-South Diversion Ditch
have been posted.

. In conjunction with the Commonwealth of Kentucky and EPA, reach a
consensus on "background" or "normal” concentrations of radionuclides
and chemicals (arsenic and phthalates) in surface water, sediment,
groundwater, and biota (high priority).

ES-12
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. Plug and abandon onsite wells (high priority); this project is under way.

. Continue yearly harvest of deer before the hunting season opens to con-
firm findings of low risk. Plans are now for eight deer to be taken yearly
from plant A-Areas (high priority).

. Complete a more extensive survey of radiologically contaminated rubble
piles (medium priority).

. Complete the pH, chlorine, and temperature control project, which will
allow flow diversion from Ditch 011 (medium priority).

. Conduct a complete radiation walkover of the plant property (low
priority).

. Undertake a historical evaluation using records, interviews, reviews of

processes, etc., for all chemical and radiological uses and releases on the

PGDP to determine possible future contributions to onsite or offsite
contamination (low priority).

. Coordinate with the Commonweaith and Oak Ridge National Laboratory .
on contingency plans for radiological screening of deer and other game if
results of the yearly deer evaluation indicate the presence of radioactive
contaminants (Jow priority).

The planned and continuing activities discussed above represent DOE/Energy System’s
response to the findings of Phase | of the site investigation. When completed, the
proposed work will fully satisfy the Consent Order.

WDCPAD&6/027.51
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TO _COME

Appendix 2B-17
Radiological Walkover Survey of
_Little Bayou Creek, Big'Bayou Creek,

"and Plant Ditches

TO COME
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TECHNICAL MEMORANDUM NO. 17 CHMHILL

PREPARED FOR: PGDP Phase I Site Investigation

PREPARED BY:  Pat Scofield/ORO 08 - 37 - - 930405581

DATE: January 4, 1991

SUBJECT: Results of Radiological Walkover Survey of Litile Bayou Creek,
Big Bayou Creek, and Plant Ditches

PROJECT: ORO28178.TM

INTRODUCTION

A surface radiation survey was conducted from ,March through September 1990 of
Ditch, certain Kentucky Pollution DischargE;Elimimtion System {KPDES) ditches, and
sections of Big Bayou Creek. The surveyed sections afe highlighted in Figure 1. In
addition, samples of creek and ditch sediment and bank samples were collected. The
locations of the bank sampling locations are ‘shown in Figure 2.

The purpose of the surveys wis, 10 determine.the level of radioactive contamination in
the stream beds and to.characferize the relative amounts and types of radioactive
contamination. The results-of the survey will be used to help détermine the influence
of the creeks on the' shallow groundwater system and to assess the risks from offsite
radioactive contamin .

SURVEY METHODOLOGY
SURVEY AREA AND COVERAGE

Initially, the radiological survey focused on the North-South Diversion Ditch and Little
Bayou Creek and was to be conducted in three phases. The first phase covered the
North-South Diversion Ditch from the Paducah Gaseous Diffusion Plant (PGDP) fence
to Little Bayou Creek. The second phase covered the section of Little Bayou Creek
where the North-South Diversion Ditch converges with the creek and extends to
approximately Station No. SB5. The third phase covered from Station No. SBS to the
Ohio River.

WDCPAD60S3.51/DRAFTA10491
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TECHNICAL MEMORANDUM NO. 17
PGDP PHASE I SITE INVESTIGATIO
Page 2 :
January 4, 1991

ORO28178.TM

As contamination was detected, the survey plan was extended to include other areas.
The areas were a section of the North Perimeter Ditch, which runs from the
convergence of the North-South Diversion Ditch to outside the westernmost plant
location, the KPDES ditches, and Big Bayou Creek.

Coordinate systems were established to mark survey and sampling locations along the
creeks and ditches. For example, the 0 coordinate for. Littie Bayou Creek was located
approximately at Station No. RS3. The southern-$ection of the Little Bayou Creek
survey extended into the West Kentucky Wildlife ;Management Area (Wildlife
Managemént Area) to approximately 19000-South, 4nd the northern survey essentially
extended to the Ohio River (approximately 18900-North). The coordinate systems
established for Big Bayou Creek and the ies-are described in the following sections.

This technical memorandum (TM) presentsidata .gzithclled in areas that were accessible
between March and September ' 1990: Areas of dense undergrowth, stream-bed
contours, and the beaver dam dimited the:survey .

The low-levél-gamma
detectors (sensitivity of

conducted using Eberline SPA-3 2 inch x 2 inch Nal
i tely 1,200 cpm per microRoentgens per hour [uR/hr]
Ra-226) and cither Ebég P-1 or PRS-1 count-rate meters. The banks of the
streams between the water.line and the estimated high-water line were scanned with
SPA-3 detectors to determine the location of the highest count rate. The stream bed
was surveyed by walking with the low-level-gamma detector held approximately 6 inches
off the ground. In areas that were too steep for scanning the area between the high-
and low-water lines, either the top of the bank or the area from the creek bed up,
whichever was more accessible, was scanned. Areas of elevated count rates
(approximately 3 times background) were marked with pin flags, and shielded and
unshielded G.M. detector readings were taken. In areas of elevated readings, surface-
contact and 1-meter readings were taken.

=

G.M. DETECTOR MEASUREMENTS

The shielded. and unshielded G.M. detector measurements were taken at discrete
500-foot intervals along both banks of Little Bayou Creek, the North-South Diversion
Ditch, Big Bayou Creek, the North Perimeter Ditch, KPDES 001, and KPDES 011.
The measurements were staggered so that no more than 250 feet separated two

‘WDCPADGNSIS1/DRAFTO104/91
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TECHNICAL MEMORANDUM NO. 17
PGDP PHASE I SITE INVESTIGATION
Page 3

January 4, 1991

ORO28178.TM

measurement locations on opposite sides of the stream bed. In addition, the G.M.
measurements were taken at "hot spots” (less than three times background) that were
detected during the gamma walkover survey.

The measurements were conducted with thin-window (<2 mg/crn® HP-210 and HP-260)
G.M. detectors and portable Eberline ESP-1 and PRS-1 count-rate meters. The
instruments were used to obtain surface measureménts of total beta and gamma
radiation levels at each location. The measurements were also taken with the detector
shielded to evaluate contributions of nonpenetrating -beta and-low-energy gamma
radiation (approximately 400 mg/cm? aluminum*foil). “The detectors are shielded with
either tungsten (HP210T) or lead (HP210L) to reduce background radiation,
particularly cosmic radiation. The HP210T and the HP210L have the same shielding
specifications, so the results are directly comparable. .. "

SEDIMENT SAMPLES

Initially, sediment samples were 10 be -collected at 4 locations on the North-South
Diversion Ditch and up to 20 Jocations along Little Bayou Creek. As the survey began
and information was received, $ample collection expanded into other areas. Additional
sediment samples were collectéd from Little Bayou Creek and the North-Scuth
Diversion Ditch, and:sediment samples were also collected along Big Bayou Creek and
the KPDES-001 bank and ‘from the marsh area. The sampling locations are shown in
Figure 2. Sediment sampling was conducted according to ESP 304-1, "Sediment
Sampling Procedure--Streambeds.” Stream-bank samples, as shown in Figure 2, were
taken from either side of the creek bank, depending on which had safer access.
Sampling was conducted according to ESP 303-1, "Soil Sampling with a Spade and
Scoop.” In locations where survey results indicated elevated radiological contamination,
soil samples were also obtained.

Samples were initially analyzed at the Field Support Laboratory (FSL) for gross alpha
activity and gross beta activity. The samples were then shipped to a contracting
laboratory (CEP/Teledyne) for analysis of gross alpha and gross beta activity and for
isotopic analysis for the following radionuclides: U-234, U-235, U-238, Tc-99, Th-230,
Np-237, and Pu-239. The analyses were conducted in accordance with CEP or
Teledyne radioanalytical procedures.

WDCPAD6053.51/DRAFT01/0491
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INSTRUMENTATION AND CALIBRATION

Each instrument was calibrated off the site at the Eberline instrument-calibration
facility.  Calibration certificates were issued for each -instrument and probe
combination. The calibrations are traceable to the National Institute of Standards and
Testing (NIST, formerly National Bureau of Standards [NBS]). Conversion of the Nal
count-rate measurements to exposure rate in uR/hr was'determined by cross-calibration
with a pressurized jonization chamber, using an-Ra-226 source. Information on
instrument calibration is in Attachment L : o

-

Survey instruments were source-checked on the site-daily before and after use to verify
if instrument response was stable. The Nal SPA-3 détector was source-checked with a
Cs-137 (approximately 8 uCi) source: The G.M. detectors were source-checked on the
site with a Tc-99 (approximately 10,300 dpm) source.

Table 1 lists the instrumenls_.uied a
portable rate meters. ’

nd-gives ce_;(amples of combination detectors and

MEASUREMENT OF-BACKGROUND RADIATION

The natural backgrotigd*radiation’ level for each type of instrument was established at
approximately 18900-S &nd approximately 19000-S on Little Bayou Creek, about 1 mile
upstream of the PGDP. Twenty measurements were taken with each detector (SPA-3,
open-window G.M., closed-window G.M.) on March 19 and 25. The average of these
measurements was used as a representative background radiation level for stream and
ditch walkover surveys. The background radiation levels for the SPA-3 detector type
and for the open-window (unshielded) and the closed-window (shielded) G.M. detector
are listed in Table 2.

QUALITY ASSURANCE

The sediment and stream-bank samples were initially analyzed at the FSL to identify
gross radioactivity levels and to determine U.S. Department of Transportation (DOT)
shipping and handling procedures. The FSL Quality Assurance (QA) procedures
(Level II) used to prepare and analyze these samples are identified in the draft of
CH2M HILL Field Support Laboratory PGDP Site Investigation Laboratory Procedures
Manual and the draft of Standard Operating Procedures for the Review and Validation of
Gross Alpha and Gross Beta Particle Activity Analysis.

WDCPAD6053.51/DRAFTO10491
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Table 1

RADIOLOGICAL SURVEY: INSTRUMENTATION

Detector

Count-Rate Meters

Nal Scintillator Detector

Modet SPA-3 :

Serial Number Model Serial No.
EAC-15 ESP-1 602 '
EAC-22 ESP-1 602, 732, 2073
EAC-50 PRS-1
EAC-80 ESP-1

G.M. Thin-Window Detector

Model Serial No.
HP 260 ™
HP-210 EBAC-34 3
HP-210 EAC-101 01, 732
HP-210  EAC-102 601, 732, 2072
HP-210 EAC-103 602

WDCPADG6/054.51
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Table 2
AVERAGE BACKGROUND MEASUREMENTS
Background
Counts/Min Exposure Rate
(cpm) (uR/hr)*
SPA-3 Nal Scintillator Detector
SPA-3 (80) and ESP-1 (604)° 10,575 (1 m) 8.75 (1 m)
11,750 (Contact) 9.73 (contact)
SPA-3 (22) and PRS-1 (332) 9,096 -
SPA-3 (50) and PRS-1 (275) 9,217 L, -
- Unshielded " Shielded®
(cpm), (cpm)

HP-210 G.M. Detector

HP-210 (105) and ESP-1 (736)
HP-210 (101) and ESP-1 (732)

41
34

*Conversion from co s
pressurized jonizatipri.chamber to Ra-226 source.
Y( ) indicates serial nagnber
°HP-210 shielding consi$

osure rate determined by cross-calibration with

layers of Alumax™ 124.

WDCPAD®6/055.51
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location as the south survey and extended to the Ohio River (approximately 18000-N).
The locations of the results for the elevated-gamma walkover (less than 3 times
background) are tabulated in Table 3.

Little Bayou Creek, South

The results of the walkover survey for Little Bayou.Créek;:south, showed a higher
number of elevated readings than the north survey.” Very few Teadings of more than
3 times background were observed between Ogden Landing Road and the North-South
Diversion Ditch (approximately 0-S to 8250-S). South-of Ogden Landing Road (8050-S
to 8450-S), elevated readings were observed (up 10:80K cpm). Both banks along this
section of Little Bayou Creek, south, often exhibited élevated readings.

Elevated readings were detected along the creek barks between approximately 10100-S
and approximately 13000-S. The readings were on the creek bank between the high-
and low-water lines. The distribution of the readings along the creek bank resembled

a bathtub ring. i, T '

Numerous elevated readings were observed in the "bathtub ring" section in comparison
to other sections al e créekiexcept for the area 8050-S to 8450-S. The bathtub
ring was not always bbsérved on both banks. However, the elevated readings in this
section of the creek were, often associated with the bathtub ring. One suggestion is that
the bathtub ring is produced when the water rises and the radioactive particles
preferentially sorb to specific bank soil and then remain when the water recedes.

" From South of the KPDES Ditch 011 (approximately 12972-S) to the end of the survey
(19000-S), levels greater than 3 times background were not observed. At 18900-5 and
19000-S, background readings were obtained for the survey instrumentation. These
locations are approximately 1 mile upgradient of the plant and upstream of KPDES
ditch influence, so they should not be affected by plant operations.

‘WDCPAD6/053.51/DRAFT/01/04/91
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The isotopic analysis of the sediment samples was performed using Level V data
quality objectives (DQOs). The purpose of Level V analysis is to generate data from
analyses not specified by the EPA Contract Laboratory Program (CLP) Routine
Analytical Services. The quality, validation, and documentation of data are similar to
CLP Level IV analyses; data generated by Level IV analyses is suitable for use in
litigation support and risk assessment.

CH2M HILL standard operating procedures (SOPSS sed as’ guidance for reviewing
laboratory data packages and validating analytical 'Eu}ts‘tare listed below:

«  TSOPs for reviewing and validating ai
particle activity

lysis of gross alpha and gross beta

. SOPs for reviewing and validating analysis of gross alpha particle activity

ting-analysis of gamma activity

. SOPs for reviewjngand validiting analysis of gross beta particle activity

UMMARY OF FINDINGS

GAMMA WALKOVER SURVEY MEASUREMENTS

The results of this survey are described below, by location. The criterion for
determining elevated radiological surface contamination was approximately 3 times
background or preater. The measurements from the gamma walkover survey are
reported in units of thousands of counts per minute (K cpm). The measurements were
taken at 50-foot intervals along the creek bank and the ditches, except for Big Bayou
Creek, which was surveyed at 250-foot intervals. The surveys were conducted on both
banks. A complete list of the results of the gamma survey is in Attachment II.

Little Bayou Creek
Little Bayou Creek was split into a north survey and a south survey. Both began at the
same 0 coordinate, near Station No. SB3. The south survey extended along the PGDP

boundary and ended in the Wildlife Management Area (approximately 19000-S), where
the background measurements were obtained. The north survey started at the same 0

WDCPAD6/053.51/DRAFT0104/91
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Table 3

MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER
SURVEY AND G.M. SURVEY*

Page 1 of 3

Gamma Walkover Survey

G.M. Shielded, Unshielded

Little Bayou Creek
South

1050-S to 1100-S (west)
1100-S to 1150-S (west)
3450-S to 3500-S (east)
4900-S to 4950-S (east)
6550-S to 6600-S (east)
8000-S to 8450-S

9300-S to 9350-S (east)
9850-S to 9900-S (east)
9950-S to 10000-S (east)
10050-S to 13000-S (bathtub ri

4950-N to 5000-
8000-N to 8050-N
8300-N to 8350-N (we
16700-N to 16750-N (east):

Little Bayou Creek

South

1150-S (east),

1750-N (west)
3000-N (east)
4000-N (east)
5750-N (west)
10250-N (west)
10750-N (west)
11000-N (east)
11250-N (west)
13750-N (west)
16750-N (east)
17000-N (east)
17250-N (west)
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Table 3

MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER
SURVEY AND G.M. SURVEY*

Page 2 of 3

Gamma Walkover Survey

G.M. Shielded, Unshielded

North-South Diversion Ditch
South”

150-S to 200-S (east)
300-S to 350-S (east)
350-S to 400-S (west)
1600-S to 1650-S (west)
1850-S to 1900-S (west)
1900-S to 1950-S (west)
1950-S to 2000-S (west)

North-South Diversion Ditch

South

250-S (west)
500-S (east
750-S (wes

North

0-N to 2250-N

2300-N to 2350-N (east
4950-N to S050-N (wt
5050-N to 5100-
5300-N to 5900-N*
5950-N to 6300-N
6400-N to 6450-N (west),
6500-N to 6700-N (west)
"6850-N to 7150-N
7200-N to 7300-N
7350-N to 7500-N
7650-N to 7700-N (east)
7900-N to 8000-N (west)

500-N (east)
1000-N (east)
1250-N (west)
1500-N (east)
1750-N (west)
2000-N (east)
4750-N (west)
5500-N (east)
5750-N (west)
6000-N (east)
6500-N (east)
7000-N (east)
7250-N (west)
7500-N (east)
7750-N (west)
8000-N (east)
8180-N (west)

Big Bayou éreek

25500-N to 25750-N (west)

Big Bayou Creek

Less than 3 times background

10
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Table 3
MEASUREMENTS LOCATIONS OF ELEVATED-GAMMA WALKOVER
SURVEY AND G.M. SURVEY*

Page 3 of 3

Gamma Walkaver Survey

G.M. Shielded, Unshielded

North Perimeter Ditch

2100-W to 2150-W (south)
2150-W to 2200-W (south)

North Perimeter Ditch

1750-W
2250-W
2750-W

KPDES Drainage Ditch

KPDES-001
2750-W to 3400-W (Uranium Cylinder
Yard)

KPDES-002
2125-W to 2415-W (Cylindé

KPDES-010
At background le

KPDES-011
0 to 1200-W

KPDES-012
At background levels

KPDES-013
At background levels

KPDES-010
No survey

KPDES-011
0-W to 1200-W.

KPDES-012
No survey

KPDES-013
No survey

*Gamma-survey measurements were at

on both sides of the creeks and ditches.

50-foot intervals along the creeks (except

for Big Bayou Creek, which was measured at 250-foot intervals) and ditches and

G.M. shielded and unshielded

measurements were taken at discrete points.

**These are only the significantly elevated readings (see Attachment ).

WDCPAD6/056.51
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Little Bayou Creek, North

In contrast to the southern survey region, fewer elevated gamma readings were
observed, and those that were observed appeared to localized, Elevated readings of
approximately 3 times background were observed between500-N and 550-N and near
the 8000-N to 8050-N survey locations. Other observed. elevated readings were at
4800-N to 4850-N (approximately 42k cpm), located.fieaf Andérson Road; 8300-N to
8350-N (approximately 30K cpm); and 16700-N to-16750-N (approximately 40k cpm),
upstream of the marsh area on TVA property.

North-South Diversion Ditch

The North-South Diversion Ditch survey’
the North Perimeter Fence. The ons

shded from a 0 coordinate originating at
survéy of the ditch extended south to
approximately 3500-S. The offsite.su of the ditch extended north from the North
Perimeter Fence to the conyergénce with Little Bayou Creck (2500-N Little Bayou
Creek). The DOE boundaty, 4lso .was, at- this convergence (8050-N North-South’

Diversion Ditch and 2500-N-Litile, Bayou Creek).

The onsite ditch ed:readings that were greater than background--often
more than 3 times background--throughout the length of the ditch. In addition, 6
locations had reading pproximately 10 times background (100K cpm), and 1
location exceeded 200K cpm,“approximately 20 times background. These areas are as

follows:

Location Count Rate (cpm)
150-S - 200-S (east) 20-160K
300-S - 350-S (east) 20-180K
350-5 - 400-S (west) 25-150K
1600-S - 1650-S (west) 15-130K
1850-S - 1900-S (west) 15-190K
"1900-S - 1950-S (west) 15-140K
1950-S - 2000-S (west) 15-210K

WDCPAD60S3.51/DRAFTO1/0491
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Many of the readings from the offsite ditch survey, particularly south of Ogden Landing
Road, were more than 3 times background. In some cases, the readings were as much
as approximately 7 to approximately 10 times background, such as:

Location Count Rate (cpm)
East : B West
O-N to 50-N 27-116K .~ 40-75K
150-N to 200-N 40-70K 45-80K
200-N to 250-N 40-90K-. = 45-100K

Generally, both sides of the ditch- E).hlt;ltéd t;sor'ricﬁ‘/hat similar levels of elevated
readings. Table 3 lists the locations-of the e]evated readings, and a complete list is in
Attachment I1.

Fewer elevated readings-were, found north of Ogden Landing Road. Most of them
were approximately 3.4 ixmes background Only at one location {5650-N to 5700-N)
was the reading appr ately 10 times background. At 6850-N to 6900-N (east side)
and 7050-N to 7100- ide),. the readings were up to 7 times background. Similar
readings were not typlcally seen’ on both sides of the ditch, unlike the survey results
south of Ogden Landing Rodd. The assumption is that the North-South Diversion
Ditch was rerouted between Ogden Landing Road and the back entrance to the Martin
Marietta Energy Systems, Inc. (Energy Systems) landfill (4550-N).

Big Bayou Creek

The Big Bayou Creek survey extended from Acid Road (0-N) to the Ohio River
(46400-N). At approximately 43350-N, Little Bayou Creek enters Big Bayou Creek. At
approximately 46400-N, both creeks enter the Ohio River. Only one elevated reading
was observed on Big Bayou Creek. At 25500-N to 25750-N, the west bank yielded
readings that were between background to 3 times background (8 to 30K cpm). The
east bank did not exhibit similar readings at this location.

-~

WDCPAD6/053.51/DRAFTA1/0491
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North Perimeter Ditch

The North Perimeter Ditch runs the length of the PGDP North Perimeter Fence. The
ditch is located on the site and runs east-west along the north side of waste
management units (WMUs) 30.and 7. The surveyed section of the ditch runs from the
North-South Diversion Ditch west to the PGDP site fence (3000-W). Two elevated
readings were observed, one at 2100-W to 2150-W (15'to 126K cpm) and the other at
2150-W to 2200-W (18 to 30K cpm). These areas are downgradlem of the C-747-A
Burn Area (WMU 30). S

KPDES Drainage Ditches

Six KPDES drainage ditches were surveyed.”.The surveyed ditches were located
primarily on the east side of the PGDP: KPDES 002,010, 011, 012, and 013. KPDES-
010 intersects Little Bayou Creek at about 12000-S; KPDES-011 intersects Little Bayou
Creek at 12972-S; KPDES-012 intersects Little Bayou Creek at 13944-S; and KPDES-
013 intersects Little Bayou Creek -at 14887-S.. KPDES-001 is on the west side of the
PGDP and intersects Big Bayou Creek at 4240-W.

 were” not performed on the “onsite" section--North-South
Diversion Ditch (0) te, 2700-W—of KPDES-001 because of the high background from
the Uranium Cylinder Yard. The offsite section of KPDES-001 that extends from the
West Perimeter Fence td-Big Bayou Creek (4240-W) is 2700-W to 4250-W. The
elevated count rates detected from 2700-W to 2750-W (22to 25K cpm) to
_approximately 3350-W-to 3400-W (16 to 17K cpm) are due to the Uranium Cylinder
* Yard, which is on the west side of the site.

At KPDES-002, no elevated readings were detected from 100-W to 2125-W. As the
survey approached 2125-W, the background readings rose. Background levels con-
tinued to rise from 2125-W to 2415-W. An investigation revealed that there is a
cylinder yard about 40 feet west of the East Perimeter Fence; the belief is that the yard
caused the increase in background.

KPDES ditches 010, 012, and 013 did not yield elevated readings above béckground in
the areas surveyed.

KPDES-011 presents a different profile. - Elevated readings were detected throughout
the survey and, in many cases, greatly exceeded the criterion of 3 times background.

WDCPAD6/053.51/DRAFT0104/91
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For the areas surveyed; 0-W to 250-W and 350-W to 400-W, both sides of the ditch had
readings of about 10 to 25 times background. For a short stretch (450-W to 600-W),
values of less than 3 times background were observed. However, from 600-W to 650-W
to 1150-W to 1200-W, elevated readings were observed on-both banks, except for
650-W to 750-W (south). In sections 1000-W to 1050-W and 1050-W to 1100-W, the
south side of the ditch resulted in readings of up to about 22 times background. At
1200-W, the elevated readings decreased in compafison tq the previous readings,
primarily because KPDES-011 runs underground starting at this location. The survey
terminated at 1410-W, which was at the PGDP pe xmebter,fence

G.M. SURVEY MEASUREMENTS

The G.M. survey measurements were taken at discrete points at 250-foot intervals on
alternating banks of Little Bayou Creek and.Big Bayou Creek and along the North-
South Diversion Ditch, the Norih. Perimeter. Ditch, and the KPDES ditches. A
summary of the hot spots is presented in Table 3, and a complete list of the results is in
Attachment IIl. The shielded"and unshielded G.M. survey provides information on the
contribution of nonpenetrating beta'and low-energy gamma radiation. The criterion
used for identifying elevated rcadmgs was 3 times background or greater. As shown in
Table 2, the HP2 background is"about 40 cpm (unshielded) and 4!/34 cpm
(shielded). Note th: _data areé in gross count rates (cpm); the background has not
been subtracted.

The coordinates used during this measurement are comparable to the gamma walkover
although these measurements were taken at discrete points. The gamma walkover
scanned an area, and a range of values was recorded.

- In this section, the beta and gamma results are reviewed and are compared to the
results of the gamma walkover survey where applicable.

Little Bayou Creek

As in the case for the gamma walkover survey, Little Bayou Creek was surveyed in two
regions, south and north.

WDCPADS/0S3.5/DRAFT01/04/91
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Little Bayou Creek, South

Elevated beta and gamma readings were detected at the following locations:

Count Rgte‘__(g}oss cpm)
Location Unshielded . ™. Shielded
1150-S (east) i 178
3500-S (east) 44
10000-S (east) 44
(52) (Dup)
11500-S (east) 52
11750-S (west) 43
12250-S (west) 58
12500-S (east) 40

According to these resu ta .€mitters in these locations appear to be the primary
contaminant. At 1150-S, ed gamma readings were also observed. The gamma
walkover survey also indicdted elevated gamma levels at these locations except for
10000-S and 12500-S. Four of the locations were within the region of the bathtub ring--

11500-S, 11750-S, 12250-S, and 12500-S.

Little Bayou Creek, North

Elevated beta and gamma measurements were observed at several locations.
According to the shielded and unshielded G.M. measurements, beta emitters were the

WDCPAD6/053.51/DRAFT1/04/91
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primary contaminant except for 10250-N. The locations of the elevated readings are as
follows:

Unshielded Shielded
Location (gross cpm) . - (gross cpm)
1750-N (west) 141 e I
3000-N (east) 284 0 - .40
4000-N (east) 194 56
5750-N (west) N S 49
10250-N (west) : 78 - i 71
10750-N (west) e 110 37
11000-N (east) o 88 51
11250-N (west) . 89 46
13750-N (west) 80 57
16750-N (west) 95 48
17000-N (east) ' 93 51
17250-N (west) 99 52

At these locations, the G.M. measurements indicated that the gamma component was
only slightly elevated (less than 3 times background). During the gamma walkover
survey, elevated gamma levels were not observed at these locations except at 16750-N
{approximately 10 to 40K cpm).

North-South Diversion Ditch
G.M. shielded and unshielded readings taken with the HP-210 or HP-260 started at the
North Perimeter Fence and headed south onto the PGDP site. Elevated results from

the beta and gamma survey of the onsite segments of the North-South Diversion Ditch
are shown below:

WDCPAD6/053.51/DRAFT/01 0491
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Unshielded Shielded
Location {gross cpm) (gross cpm)

250-S (west) 205 90
500-S (east) 91 49
750-S (west) 99 64
1000 (east) 116 51
1250-S (west) 97 63
1500-S (east) £ 98" 65
1750-S (west) ’ 157 73
2750-S (west) 99 ° 47
3250-S (west) {188 59
3445-S (east) 146 44

Elevated beta and gamin lcvc’:is Ev_vcre observed at most measurement locations. Beta
t-250-S, .1000-S, 1750-S, 3250-S, and 3445-S.

emitters were predominz

Direct readings taken with he G.M. survey instruments starting at the north perimeter
of the plant and heading north resulted in elevated beta and gamma levels at the

following locations:

Unshielded Shielded
Location (gross cpm) (gross cpm)
0-N (east) 280 78
250-N (west) 564 138
500-N (east) 268 83
1000-N (east) 173 48
1250-N (west) 110 46

WDCPAD6/053.51/DRAFT01/04/91
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Unshielded Shielded
Location (gross cpm) (gross cpm)

1500-N (east) 150 S 51
1750-N {west) 160 180
2000-N (east) 126 42
4750-N (west) 190 50
5500-N (east) 44
5750-N (west) 46
6000-N (east) 46
6500-N (east) 46
T7600-N (east) 50
7250-N (west) 56
7500-N (east) 72
T750-N (west) 176 40
8000-N (east) : 160 58
8180-N (west) 105 56

According to the data from the unshielded and shielded measurements, beta emitters
were present at all locations except 1750-N. Elevated gamma readings were detected
in a few locations at levels of more than 3 times background. The gamma walkover
survey also indicated significantly elevated levels at 0-N to 250-N, but elevated levels
“also were detected at most locations identificd except 6500-N (east), 7250-N (west), and
T750-N (west).

Big Bayou Creek
The bariks of Big Bayou Creek yielded readings that were at background levels for beta

and gamma radiation. At a few locations, slightly elevated readings were observed (less
than 3 times background); the readings were determined to be primarily gamma

WDCPADGOSISI/DRAFTOI 0491
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emitters. The field background levels were slightly higher than in the Eberline field
office.

North Perimeter Ditch

Unshielded and shielded measurements along the North Perimeter Ditch identified the
following elevated levels: e e

- Unshielded %, .. Shielded
(gross cpm) . (gross cpm)
1750-W ' 60
2250-W 150
2750-W 50

!
As observed, beta emitt J
measurements also exhi ‘gamma levels at 2250-W. However, the walkover

mmalevels at 2100-W o 2150-W (15 to 126K epmy), but not in

KPDES-001

The measurements at 0-W to 750-W were taken in 250-foot increments; however,
- readings were taken at 50-foot increments on aiternating banks because of the high
background levels caused by the nearby Uranium-Cylinder Storage Yard. For KPDES-
001, elevated beta radiation levels were detected from 0-W to 2700-W (the range of
unshielded readings was 56 to 126 cpm) except for 1150-W and 2350-W. The gamma
readings were at, or slightly above, background, as substantiated by the gamma
walkover survey.

KPDES-002

The G.M. measurements were not taken at KPDES-002, so comparison with the
gamma walkover survey is not possible.

WDCPAD6053.51/DRAFTO10491
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KPDES-011

Elevated readings were observed throughout the ditch in both the unshielded and
shielded measurements, which indicates that both beta and .gamma emitters were
present. The measurements taken from 0-W through 1200-W showed significantly
elevated beta and gamma radiation levels. Elevated betateadings (about 4 to 95 times
background) were observed at several locations. .*For ‘example, at 200-W, the
unshielded and shielded count rates were 3,810 cpm“and 579 cpm; at 1000-W, the
unshielded and shielded count rates were 1,410 and 378 cpm. With very few exceptions
(1200-W to 1400-W), the gamma walkover ‘Surveyalso showed elevated gamma
radiation levels in this area. |

KPDES-012 and KPDES-013

cither KPDES-012 or KPDES-013. Therefore,
t the gamma walkover survey was not

G.M. measurements were not taken.
comparison of the G.M. mea
possible at these locations.

SEDIMENT AND STREAM-BANK SAMPLING

The sediment and stream-bank sampling locations are shown in Figure 2. A complete
list of the analytical resulfs.are in Attachment IV. As noted earlier, sediment samples
were collected from Little Bayou Creek, the North-South Diversion Ditch, Big Bayou
Creek, and the marsh area. Stream-bank samples were collected from the North-South
Diversion Ditch, Big Bayou Creek, and KPDES-001.

Little Bayou Creek

For the stream-bank samples, elevated gross alpha and gross beta concentrations were
detected at SB-1, SB-2, and SB-3. As shown in Table 4, the samples also exhibited
elevated U-234, U-235, and U-238 concentrations. The SB-1 location was within the
bathtub ring region, as identified during the gamma walkover survey. The SB-2
sampling station is in an area that exhibited elevated gamma readings (at approximately
8250-S, 8 to 50K cpm). The RSO3 (5133) sample collected at approximately 8300-S
indicated elevated gross beta and Tc-99 concentrations (1,126 and 2,938 pCi/g,
respectively).  In this sample, U-234, U-235, U-238, Np-237, Pu-239, and

WDCPAD6053.51/DRAFTO10491
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Th-230 were also present. Another sample collected at the same location as RS03
(RS07-5137) yielded results considerably different from the results of the previous
sample.

The bank sample collected at SB-3 (2103) yielded low concentrations of Tc-99
(0.8 pCi/g), in comparison to the sediment sample collected as RS02 (5132)
(10.7 pCi/g). However, the bank sample indicated a“higher. U-238 concentration in
comparison to the sediment sample (5132). Ancther sample collected at the same
location as RS02 (RSO8-5138) yielded results corisiderably different from the previous
sample. T T maT

At SB-4, elevated gross beta concertrations (85, pCi/g), U-238, and Th-230
concentrations (42 pCi/g and 20 pCifg, tespectively), and Tc-99 concentrations (20
pCi/g) were observed. SB-4 is on Little Bayou Creek between 4000-N and 4550-N.
The G.M. measurements indicated.that betd emitters were present (4000-N), and the
gamma walkover survey did not yield radiation levels above background. The LB-4
sediment sample indicated lower Tc<99 concentrations (3.8 pCi/g) and lower gross beta
concentrations (8.5 pCi/g);+in.comparison to the SB-4 stream-bank sample (20 pCi/g
and 85 pCifg, respectively): omplete isotopic analysis was not conducted on the
LB-4 sample. ’

North-South Diversion Ditch

The sediment samples collected on the site at LB-21, LB-23, and LB-24 exhibited
elevated gross alpha and beta concentrations, particularly at LB-21 and LB-24. As
shown in Table 5, the isotopic analyses of the LB-24 sediment sample yielded elevated
Tc-99, U-234, U-235, U-238, Np-237, Pu-239, and Th-230 concentrations. The LB-21
sediment sample exhibited elevated concentrations of Tc-99, U-234, U-235, and U-238
but not of Np-237 and exhibited a slightly elevated concentration of Pu-239. The
LB-21 duplicate samples did not yield similar analytical results, which may be due to
the lack of homogeneity among the samples.

As shown in Table S, the North-South Diversion Ditch stream-bank samples taken on
the site at SB-6, SB-7, and SB-8 and off the site at SB-9 yielded significant gross aipha
and gross beta concentrations. Coinciding with these results were elevated Tc-99,
U-234, U-238, .and Th-230 concentrations. Np-237 and Pu-239 were also detected.
SB-9 and its duplicate sample (2110) yielded somewhat similar gross alpha, Tc-99,

WDCPADS$/053.51/DRAFTA1/0491
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U-235, U-238, and Th-230 concentrations. The RS0! station, located at approximatcly
N-80, exhibited elevated gross alpha and gross beta concentrations and Tc-99 (37.8 pCi/
g), U-234 (20.1 pCifg), U-235 (3.27) pCi/g), U-238 (314.1] pCi/gP, and Np-237 (2.81J
pCifg). The RS06 station, which is located at approximately 460-N, exhibited elevated
gross alpha and gross beta concentrations and Tc-99 (2,400 pCifg), Np-237 (21.5 pCilg),
and Pu-239 (44 pCifg).

Big Bayou Creek

Analysis of the sediment and stream-bank samples collected from Big Bayou Creek
yielded radlologlcal concentrations at, or close to, background concentrations. The BB7
sediment sample (2082) indicated Tc-99 concentrations, sllghtly above background, but
this was not indicated in the duphcate sample ’

Background Sediment Samples

Two background samples were.taken (Attachment IV), one at Station RS00 on Little
Bayou Creek and the other.at RS04, about 10 to 15 miles off the site (southeast).
RS04 showed apprommately 1 7. tlmes ‘the gross beta concentration in comparison to
RS00. Uranium 235 and U-238 ‘were detected in RS04; Np-237 was detected in the
RSQ0 sample.

Localized Areas of Higher-Activity (Hot Spots)

Numerous localized areas of activity higher than 3 times background were discovered
during the survey of Little Bayou Creek, the North-South Diversion Ditch, the North
Perimeter Ditch, and the KPDES ditches. In addition, an isolated hot spot was also
detected. A hot area was discovered at about 4 feet from the storm drain located
between Virginia Avenue and the North-South Diversion Ditch (across from the
400 Building). The boundary of this area was determined to be about 227-feet long,
and it varied in width from 3 to 15 feet. The gamma walkover readings at this hot spot
were from 30 to 120K cpm (gross), and the G.M. measurements were 1,781, 1,812, and
1,782 gross cpm (unshielded).

WDCPAD6/S3.SI/DRAFTO10491
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CONCLUSIONS

This TM summarizes the results of the gamma and the beta and gamma surface
radiation surveys of the creek and ditch banks and the results.of sediment sampling.
The gamma walkover and the beta and gamma surveys were for (1) identifying areas of
contamination and its boundaries and (2) differentiating between the beta and gamma
radiation component. The stream-bank sediment samples . were used for further
characterizing the radiological contaminants at specified locations.  The conclusions and
recommendations that can be made on the basis of the Phase 1 stream and ditch
surface survey and sediment sampling are as follows

1.

Broad areas of gamma-emitting comammauon _ere observed (elevated gamma
radiation readings higher than 3 fimes background) on Little Bayou Creek,
south; the North-South Diversion Ditch; “north, and the KPDES-011 ditch.

south; the Ni thv South versxon Ditch on the site and off the sne the North
Perimeter Ditéh; KPDES-001; and KPDES-011.

Of important not that the survey was conducted between March and
September 1990; dense undergrowth made access to some locations difficult or
impossible. There may be contamination in areas that were not accessible
during the survey.

The clevated beta and gamma G.M. measurement did not always coincide with
the results of the gamma walkover because (a) beta radiation is not detected
with the Nal detectors, (b) G.M measurements were taken at discrete locations,
unlike in the gamma walkover, and (c) the unshielded G.M. detector will also
detect alpha activity (about 6 percent efficiency) and may be more sensitive to
"low-energy" gamma radiation.

WDCPAD6053.S1/DRAFTR104/91
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6. At some locations, the analytical results of the sediment and stream-bank
sampling substantiated the survey results and characterized the possible
contaminants at certain locations:

The analytical results for Little Bayou Creek sediment and stream-bank
sampling indicated that Tc-99 and uranium are the primary contaminants.
In a few locations (e.g., RS03, SB-4), howcver, p-237 and Pu-239 were
also detected.

Analyses of the sediment and stream-bank samples from the North-South
~ Diversion Ditch indicated that Tc-99, uranium, and Th-230 were present.
Np-237 and Pu-239 were also detected in the sediment samples (LB-23,
LB-24, LB-26, RSO] and RSO6) and the stream-bank samples (SB-6 to
SB-10).

Analyses of theﬁedimém and stream-bank samples from Big Bayou
Creek indicated .that there is little contamination. When Tc-99 and
uranium were present, they were at low concentrations.

constant and verifiable survey and sampling locations.

Using thermoluminescent dosimeters (TLDs) to supplement the survey
would give integrated dose-rate information for the specific area. This
information is particularly valuable for evaluating environmental radiation
levels and for developing data for the human-health assessment that will
be conducted as part of Phase 1 of the site investigation.

Cross-calibration of the Nal detector (SPA-3) with the pressurized ioni-
zation chamber (PIC) to a source(s) that better represents the mixed
radiation sources exhibited at the PGDP, rather than cahbratmg the
SPA-3 with a Ra-226 source, would be beneficial.

WDCPADGOS3.S1/DRAFTOLO491
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Sample False Statements and Concealments

In light of the disclosure-statemients of Messrs. Deuschle, Fowler, and Jenkins,
and my personal observations and review of documents relating to those statements and
to the Paducah GDP generally, 1 consider many statements made by Martin Marietta
and its successor Lockheed Martin to DOE (and, generally, to Kentucky as well) to be
false, misleading, or calculated to conceal or deceive. My compendium of sample faise
or misleading statements, attached as Appendix B, is by no means complete, and
represents only a sample of the systematic. concealment of the problems at the Paducah
GDP. - :

In August 1988, technetium and TCE contamination was found in an off-site
drinking well, constimting the first public disclosure of off-site contamination from the
Paducab GDP. This discovery triggered EPA and DOE investigations. Martin
Marietta engaged CH2M Hill company to perform a site investigation.

The Report of this investigation, Phase I of which was completed in March 22,
1991, specifically represented that no plutonium contamination was found in sediment
or soils off-site, nor was plutonium contamination indicated on-site. (See Exhibit No.
23, Table ES-1; and Exhibit No. 24, Tables 4-4 and 4-5 of the same report.) However,
Martin Marietta knew, and had received numerous significant measurements, that
plutonium contamination was present in very significant quantities in off-site sediment,
as well as in on-site samples. See, e.g., Exhibit No. 25, obtained through my attorney,
who in rurn received the document from relator Fowler. Actual data, taken during the
site investigation, showed plutonium contamination up to levels of 240 pCi/g. (See
also, Deuschle Exhibit Nos. 3 and 4, which also reveal significant plutonium
contamination readings between 1989-91.)

It is telling to note that, in the publicly disseminated multi-volume document,
“Results of the Site Investigation,” that exists in the Kevel public document room, thé”
chief radiological data Appendix 2B-17, “Radiological Walkover Survey of Little"
Bayou Creek, Bog Bayou Creek, and Plant Ditches,” is missing, with a note in its place
reading, “TO COME.” Likewise, Appendix 2B-12, “Surface Water, Sediment, and
Stream-Bank Sampling, August 1990,” is missing and has 2 placeholder reading, “TO
COME.” (See Exhibit No. 26) No other appendices are missing. When my attorney
attempted to retrieve the missing data appendices from the public document room
manager, he was told that, notwithstanding a diligent search, they could not be found,
even after contacting other public document rooms and consuiting with the current
PGDP site contractor, Bechtel Jacobs.

-16 -
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Annual environmental reports, submitted to DOE in support of contract
requirements, were presented for every year going back until at least the mid-1980s. -
Every single one of the anpuai-eavironmental reports between 1989 and the most .-
recent, 1997, contains numeroils false or misleading statements relevant to this action.
Some of these false or misleading statements are listed in Appendix B.

Implications of False St

The implications of the false or ﬁzisléading statements listed in Appendix B,
and others, go well beyond the defrauding of the federal government’s monies obtained
through government contracts. There also are serious public policy implications.

For example, DOE’s baseline environmental remediation plan for the Paducah
site currently anticipates leaving the vast majority of contaminated media in place at the
Paducah site for all perpetuity. Indeed, the Paducah GDP site appears to have been
virtually left out of DOE's 2006 cleanup plan. In contrast, at other sites, such as the
Fernald, Ohio site, contaminated media today are being excavated and sent to an
authorized disposal facility (usually in Nevada or Utah). Had DOE known the true
extent of the contamination at and around the Paducah GDP, particularly with respect
to transuranic contamination, it would likely have taken necessary remedial measures
earlier, when waste disposal costs were less than they are now. Paducah might have
been at the top of the priority list for the 2006 plan. More importantly, had dumping
and/or sediment contamination been earlier disclosed, removal could have occurred
long ago, sparing groundwater migration and interim health impacts.

The extent of DOE’s and the public’s ignorance of the real situation at the
Paducah GDP as a result of the repeated false statements and concealment by Martin
Marietta and Lockheed Martin is illustrated in multifaceted ways. For example, in the
April 17, 1997 meeting of the Paducah GDP Site Specific Advisory Board (a DOE-
approved board cobsisting in part of local citizens designed “to improve the decision- -
making process regarding environmental management issues by providing a mechanism
for public involvement in the early stages of decision making,” see Exhibit No. 27),
DOE was asked by board member and local citizen Mark Donbam, in discussing the
northeast plume of contamination emanating from the Paducah GDP, if the
contamination comes solely from TCE. DOE representative Jimmie Hodges “stated
that they had not found any other contaminants. jimmie stated that there were non
detectible levels that were shown on the monitoring report.” (See Exhibit No. 28) In
the Site Specific Advisory Board meeting with DOE of October 15, 1998, it was
incorrectly indicated that “evidence of elevated levels have not been seen” at the Big
Bayou Creek Outfall #001. (See Exhibit No. 29)

-17-
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Likewise, the U.S. Enrichment Corporation (*USEC"), the current leasehold
owner of the Paducah GDP gaseous enrichment facilities, appears also to have been -
deceived. When the facilities-were-transferred from DOE to USEC, certain B
environmental due diligencé was done, ‘which relied principally on data and information
provided by Martin Marietta. In the environmental audit report supporting transition of
the Paducah GDP to USEC, sediment contamination was identified as consisting of -
~ “PCBs, uranium, metals, VOCs, and Tc-99.” (See Exhibit No. 30). Plutonium,

neptunium, and other radionuclide contamination is not indicated.
C . ﬁ . s [ l; - wl I

The information contained in this disclosure statement was gained by me
through my personal observations in and around the Paducah GDP, through my
personal radiation readings and sediment sampies, through interviews with the
other relators in this matter, and through analysis of the relators’ data attached to their
disclosure statements against information obtained in the public domain. To the extent
non-public information is referenced, this information was not obtained by me as a
result of any criminal or civil action or proceeding, or administrative action, or General
Accounting Office report, or the news media, or any other public source.

IQ___BC&Q_» Mows 191999
_DMT >

Thomas B. Cochran Dated

-18-
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OTHER MONITORING
Biological Monitoring

Vegelati les are coliected at 18 |
surroundmg the plml and analyzed for fluorides. The
primary objective of veg pling is to

determine the total fluorides in the vegetation for
comparison with the fluoride-in-foliage section of the

K ky air poli control regul Al
sampies taken in 1991 were well below the 60 ug/g
standard. Samples taken from outside the fence area
range from less than 5% to 5.6% of the standard.
During 1991. food crops and deer from the PGDP .

area were analyzed to determine if there was )
evid of i in the ion of
contaminants 1o a degree thal standards were

ded. Dose calculations were performed as
outlined in Chapter 2. The dose from ingestion of
each type of food crop was significantly less than
| mrem per year, The cakulated worst-case dose
from ingestion of all types of food crops over a
one-year period was 0.58 mrem/year. Ingestion of
deer meat under the assumptions discussed in Chapter
2 would result in 8 dose of 0.63 mrem/year.

Soil and Sediment Sampliag

Concentrations of uranium in the soil, annually
sampled from 10 locations, showed no significant
difference from past dlll. Allhough no evidence of
enriched ium was d in the
predominant wind directions were higher (at 95%
confidence level) than concemnuons upwmd of lhe

plant. No detectable or 99,
thorium-230, neptunium-237, or p 239 were
present at any of the samphnl loc:uons

The do

on Big Bayou Creek indicated uranium Ievels 2 times
higher than the upstream Big Bayou Creek location.
Uranium levels at the do annual sedi
monitoring location on Little Bayou Creek were ~7
times higher than the upstream Linle Bayou Creek
location. Also, poiychlorinated biphenyls (PCBs)
were detected in Big and Littie Bayou creéks. Big
and Litte Bayou creeks and KPDES outfall ditches
have been investigated during ACO activities.
Remedial alternatives have been drafted and are
being reviewed by the U S. Environmental Protection
Agency and the Kentucky Department for
Environmental Protection,

Unusual Occurreoces

During 1991, PGDP experienced 638 spills or
releases of various materials. A record of each
incident is kept in the plant shift superintendent’s
office. Most of the spills—a total of 271—were PCBs
from ventilation duct gaskets. All gasket leaks were
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INTYERDFFICE MENORANDUN

Date: glvdan;ll:u 04:21ps CST
H L r :

Fros IMLIE;JL AT Al AT PADVX2

Oapt: 5110

Tel Mo: 3556271

T0: See Below
sudject: potential questions for publfc priefing
POTENTIAL QUESTIONS FCR FEN. 4 PUBLIC RRIEFING

Q -~ Now that you have studled contas{nution for wore than three years, what
are you going to do about it and when! How much bave yeu spont investigating
and couldn't that money have dlready lewn usad to start cleaniag up?

A - Ne have evaluated several altsrnutivex for cleaning p:g or centalaing the
contaminaticn and will select a resedy this year with in from EPK, the
state and public. It 1s hard to understind why so_much monay his 0 Be spant

_om {investigation, but 1t {s very {mportiat t¢ realizs the mature and sxtest of

‘ the problem, espacially vegarding tssuves such as Denss, non-Aqueous Phase :
Liguids, or DNAPLs. It is highly Yike'y that an improper corrective action
rear a DHAPL could actually make the contamination worse by allowing the poels
of contamination to begin -nvlug agatn, geing both desper into the ground and

. spreading out more than befors the sc:ifon. [t is also {mpertant to Teok at the
cost of some alternatives cver time. Alze, while the investigation ix :
expensive, some alternatives are much mors costly thas others. Deing the
investigation and risk evaluation wil] allow us te :::nd money and rescurcss
wisely to address first the areas of iiighest public Mealth risk. .

Q -~ Seme of these cleanup cost estimites seem astronoxical. Are y-n png:nd
to spand that such money and {17 so, wiw pays the bill? Does this uitimstely
mean our tax dellars? R

A <~ The EPA requires evaluation of a wide range of alternatives frum ae
action to very extensive cleanups. Th: intent of that {s to compare cost and
effectivenass of various optiens. Thaite briefings allow you the taxpaysr,
whose dollars ultimately support DOE-owned plants 1ike Paducah’s, to have soms
input into the altermative selected. - .

g‘;; !‘n:;i:c:ﬂinfomt{m:hn wy -z}l r::a; had TCE (or Te-99) -
aninatio ow you say 15 2| owest reliabls 1evel the plant
equipment can detact. What's the difforence? To me, z number on & pim’of
paper acans | have contaminatfon in my well. ’

A'— Plant equipment can verify Te-99 at 25 pCI\L and TCE at 1 part per

@
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: wnich we provide frae public water, are
?ﬂ.'.}??nm;‘sl?:'.‘m:h:. water s;:nd-:.uinlh::bnu:. :h::‘ as tbu: 1;::::.
sts ean s stan presest.
‘t:::r ;::.?::.:mrmw ‘t.'s“c':ann defiritely determine the presence or absenca
of the substances.

5
§
13

- us appear to be in or nexr tha contamination zone.
:m.s:"."-;:m f’r:: eity water 2o 1 larger greup of peopie so

worrying?

- i3 -Co Tans to say in his presentation that we will sxtend the
:ain 52::: f,&.‘:,:“ Patro -Hs Laka figad to the Shawngo plant border this

3r to make peblic watar "avaflabie ' f needed® to rasidasts aleng that reuts.

also will say that DOE funds ars buing sought to extend the mafn 1im
around the plant, and that the Invu!‘l.gitiu ressits and sampling costs ars
being reviewsd to datarmine the scononic feasibility of giving fres water to &
group of residents sorth af the plaat who may encounter contamination swer the
next several years. Comments from cthars should be consistant with vhat he

will say.)

rd

’ AV ")
v,v
) ” &
Q == "The Phase Il Sroundwater Stwdy thows MY 200 whare plutentium was fomd. - '€
We hive been {nformed that MM 200 has besn destrared. e ask for an w
explanation. We further ask for an explasnatien of the map of M 200 was
resoved froa the DOE documants at the depesitery in Paducah, at tha Library?”
(This guuﬂan 15 8 direct qusta frem Carinne Imto‘aul. president of
the Coatition for Health Cancern, in written comments an the Phase I] Site

investigation report.)

A — After receiving these comments, Envircamental Nestaration staff sembers
exanfned the well and found 1t to be Intact and in poed condition. ER also.
checked Phase [I documents at the Ybrary. Several maps showing vartous
nonitoring wells, Including MW 200, ae 1n the documents.

i

G — ®ACE (Associatfon of Concemmed Ewirennsntalists) 1¢ concernsd about
plutonfum contaminatios of one well peviously reportsd but caitted fres this
report. Apparently there {s evidence In a trial m Ohio that in fact sewe
plutontum ash was handied at the Paducah fectlity, FUll disclosure of this
should be mzde.®

(Thiz question 15 a direct qunte from Mark Donham and Lok Ceots, who
represeat the southern I1liaois and westeen Kentucky chaptars of ACE, 1n their

written cosments on the Phase II S! ruport. .
port.) ,HJ ok oo s
A -~ Presumabdly, you are nfnrring‘n 3 wall that was nof included in the

o

Phase I1 Report because 1t was not a part of the Pha; lan,
well was sampled during Phese 1I by -!u ur'ourh:nbzn::rzgt:::u ﬂﬁl.h
By EPA and the state as part of a spacial ssapling stamiag from concern ovar

the plutonivm.
{Howard Pulley and Jin Massay nesd to daterming whether we disclone
the resuits of the specisl tasting. _11;':| %y understanding that s followxp

© _Zgg,‘b
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Ve, which had a2 figure so
ults Of the 'initial sample, ssks the

b “?ﬁ;ﬁ'a?ﬁ':nﬁ?&‘.‘..s nat tn 1tsel? nl::b:;; 1t ’?::'yhmnlu end
::3&:;.’- specific smawer will be expested as anmr-inll Thet the

t attormiy Alan Harrin N Iy in
1':;5:33 :u‘:'v:ﬁ,gu:‘:o Te sppirantly are referring to 1s in
n

Tawsuit with the pla ndivd talls ae he Pl ' ta sttend. | 1]
dual s ’ ans

a ] nt, That

T svenue hers 15 to refar coaments ta the l.slllltdl".) - Joe

Nalker,

chly
~ ed envirommental greups say they are staun
2,:?-.5&“?..2?5.:ﬁ:ﬁ':n'::':’:m« af disposal, insisting 1t does :e: dustroy
radfonuclides and amits toxins such aj gioxins and fursns. Thay oas: How
above-ground Storage until “suitable* trestment technology s develeped.

€3 we respond?

-~ Ingineration ganerally was not considared as a remedial alternitive fn
:ho AE“"hpm. matnly bcuu’m of radipactive substancas, Mathods using heat to
Stparata organic chemicals, such ay TCE, from radisactive substances were
coasidered. We cannot cosaent on the production of dioxins and furans beciuse
¥s 3re hat axperts on incineration, Abave~ground storsge 15 considered an

1

¢ — Krist! Hanson of Brockpurt, anathur envivomental {st who Comnented, said
several people near the plant have “experienced serisay health problens*
{Nu-like synptoms, skén disorders, t1uod abncrmalities bresthing prodieas).
E:ep:n::u"’“ an fnvestipation inée those alleged probfm. How do we

Spongd?

A -~ We have performed or offered te perform health evalyati o

who either drank ccnta-falttd gnundn‘.er or o,nn uh:' no‘tugn:":c.:h:l!:’::n:
vhen the contamination was discaversd in Iona. An independent Aedical groip
that does the testing has TEpOTted ne findings such 3 those you mentioned,

Q — These DNAPLs You talk aboyt syey to indicate -
:1:1 :a’o olng for a 1ong time, Bayke even 1ongtr't':::t:;.:f=::t:::n::md.
Schnical malo 1n youp Alternitiveg Evaluatign PODOrt says mo DNASYL cTeanyp

technology has ever b .
clean up the grow M“::'n ::'1_3 effective. Is thery TeAlly any way yeu can

10t of effort ¢ ing o
Cleanup of grors 332333 .’::; miﬁ.u .m::w: &nmzm techufque.

§ ~ Somebody from the o
find out the nsult:rll::':: ;.::l;d 'Y vegetables sometime 1ast Susmer. Can

A = Pleage See ane of the People at {j, Sampling 2aples, They have somng .
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contained transuranic (TRU) and fission product radiomuclides. Most of the
material was i duced at the plane, but tramsuranic elements
(particularly neptunium) and the fission product Technetium-39 (Te-99), can now
be detected in most of the process equipment and to a le r extant in general
building contamination, tha.repart says. T ie nates are a major
determinant in radiation protection practices and will complicate the final D&D
P ics are more radiotoxic, and thus controls are more
regtrictive for DaD activities,® the report notes.

Here is an excerpt from the report:

“For a pericd between 1953 and 1976, uranium used to fuel production
reactors at Hanford and Savannah River was reprocessed to recover plutonium and
uranium. This irradiated uranium at a slightly reduced enrichment was recycled
by converting it into UF6 and enriching it in the gagsecus Qiffusion plants. A
total of 101,268 metric tons of this reprocessed uranium was fed to the Paducah

asecus diffusion plant (GDP) in combination with feed produced from natural
uranium. Most of the recycled material {96%) had baen irradiated in Hanford
reactors....Reprocessed uranium represented over 13% of all material fed to the
paducah plant during this time, although in one year, 1973, it comprised &4% of
the fued. In most years, however, reprocassed uranium constituted 25% oz less of
the total feed....

‘ovar the same period, scme 5,500 metric tons of reprocessed uranium from
gov production werae fed to the Oak Ridge GDP. Alse, a much
smaller quantit: 372 meacric tons {(or 4% af total reprocessed uranium), of much
cleaner reproce d uranium from ial power {repr d in
France) was fed to the Oak Ridge GDP.

-In addition to the minor uranium isotopes U-232, U-234, and U-136,
reprocessed uranium contains trace of TRU el such as neptunium and
plutonium, and fission products such as Tc-99. These radioactive isotopes not
only present significant problems by dagrading the purity of the final product
but also pose & radiation hazard to the work force. While relatively clean
reprocessed uranium can be prepared as was done in France, this was not the case

with Hanford and Savannah River material. dum ions in
reprocessed uranium from g production were found to have
between 175 and 700 times the levels found in the ;-3 d uranium al
reactors. In addicion, ions of anics in uranium from U.S.

production reactors were 20 to 450 times greater than the concentratiens in
commercial reprocessed uranium. Thus, the production reactor's uranium
contributed more than 99% of the hnetium ics fed to the GDPs.

*pechnetium is very clese to uranium in its chemical mature and forms
compounds that carzry through the chemical separation processes to a significant
degree. A of its ds, such as TcF6, are gaseous under cascade
conditions and being of lower molecular weight than UP6, diffuse preferentially
toward the enriching sections of the de. . this T of
technetium was found to take place slowly: ke ium comp are
deposited on internal surfaces of the cascade equipment and then, over a peried
of several years, migrate toward the enriching portion. In the case of Paducah,
cechnetium was found in the Paducah product about two years after the feeding of
reactor raturn materials started.

*Some 0of the technetium initially fed at the Paducah plant was later shipped °
on te Portsmouth and Oak Ridge as part of the Paducah product feed to those
diffusion plants. As a result, contamination of all three diffusicn plants, not

only with uranium but also with 34 ium and ics can be ascribed to
the g ‘s ing policy during the early years. While only a fraction
of the ies and h ium present in the reprocessed uranium actually

enters the cascade and some such as Pu remain relatively fixed near the feed
point to the cascade, others tend to migrate throughout all the plants.

*A significant portion of theses radiocactive isotcpes is considered to have
been extracted from the cascade by the two de impr P ., one in
the sixties and another in the late seventies when a major portion of the
barrier tubes was replaced under both programs with higher performance tubes.
However, traces of these radioactive isotopes are still to be found today in
cascade equipment....

*The t. ics inates are a major determinant in radiation
protection practices at a h and are exp d to complicate the final D&D
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P ics are more radiotoxic, and thus controls are more
restrictive for D&D activities. The use of respirator and protective clothing
and equipment would have to be greater and would impact productivity of the
workers carrying out DaD activities and also would increase the cost of labor
and supplies. Analytical costs for TRU are greater than those for uranium, and
quality contraol requiremants are more extensive. Bicassay for TRU is more
difficult to perform and is more expensive than for uranium. Worker training in
radiation protection for TRU and health physics support are mere extansive and
would cosat more for DD activities. Management options are more limited for TRU
contaminated waste and storage and disposal may be reguired at increased cost at
a site specifically designed for transuranics.

»Thug, contamination of all of the GDPs by these transuranic elements and
tission products was clearly the direct result of feading reprocessed uranium
from the U.S. gowvt 's ien r into the GDPs."

LANGUAGE: ENGLISE -
105 of 174 DOCUMENTS
Copyright 1991 McGraw-Hill, Inc.
- Nuclear Fuel
March 4, 1991
SECTION: ENRICHMENT: Veol. 16, No. 5; Pg. §
LENGTH: 812 words

HEADLINE: TIGER TEAM FINDS 199 PADUCAR PROBLEMS: ACTIVISTS SEEX PLANT CLEANUP,
CLOSURE

BYLINE: Wilson Dizard III, Washington
BODY:

DOE experts who reviewed safety, environmental issues, and waste management
at DOE's Paducah gasecus diffusion plant found 199 lapses at the plant. Local

activists, armed with the '‘'tiger team'’' report and other studies of the plant,
are agitating for prompt cleanup and cloaing of the facility.

The tiger team was assembled at the beh of DOE y James Watkins.
It assessed the plant in two periods last year: June 18 through June 29 and July
9 through July 20. Plant exscutives have prepared an action plan to address the
problems at the plant, which included ''a total of 241 Occupational Safety &
Health Administration violations.'®

Some of the most severe problems, including a risk of electrocution in the
plant cafeteria and uncalibrated medical X-ray equipment, were corrected
irmediately.

The team ''reportad no noncompliance issues of a magnitude that would
necessitate curtailing overall operations at the plant,'' accerding to the
action plan. At firstc, the team found 200 issues and four °‘'noteworthy
practices, '’ but withdrew one of the air quality findings after further study.
One hundred and fifty of the 199 findings had been previocusly identified either
by Martin Marjietta Energy Systems Inc., the DOE contracter for plant cpaerxations,
or other external inspectors.

Sixty-two of the findings related to environmental issues, 123 pertained to
safety and health problems, and 14 concerned management affairs. Three of the
management findings involved DOE matters.

The action plan will cost $ 56.8-million to put intoc effect through fiscal
year 1992. Of that sum, § 18.8-million is ''budgeted against'' DCE's five-year
plan for defense waste cleanup. DOE plans include spending $ 178-million in
current and future budgets for environmental, health and safety activities at
the plant. The action plan includes planned actions, schedules for implementing
the actions, and. costs associated with the steps. ''More importantly, priority
is being given to resolving the root causes which led to the specific
findings,'' according to the plan.
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hdioaceive nc-:inl- cl sufficient enrichment can attain criticality when
g Yy containers.

The EKentucky Division of Waste M {KDWM) October 12 issued eight
NOVs to DOE and two to USEC due to violations of the federal Resource
Conservation & Recovery Act (RCRA} hazardous waste law. The vioclations involvad
failures to test and maintain safety equipment as well as procedural lapses.
Martin Marietta Utilicy Services is conducting corrective action on the
problems, USEC and DOE said.

USEC held that the violation notices did no: invol.vc the i.njury of any
workers. *Nonm of these are safecy P P aid.

Nolan Hancock, Washington representative of OCAW, told Nuclearfuel that the
Labor Department‘'s Occupaticnal Safety & Health Administration (OSHA) has failed
to properly exercise its safety cve:ngh.t responsibilities at the enrichment
plants.

“We've still got problems out there,® Hancock said. ‘One of the things
bothering us is that the Labor Department is not in a big hurxry to fund the
inspectors who will_be responsible for monitoring health and safety.®

Under the Energy Policy Act, which established USEC, OSHA is responsible for
nonnuclear health and safety regulation at the plants.

*I don't see any move to put funds in the Labor Department budget to provide
for the hiring of people to monitor safety,® Hancock said. *We've got a gray
area ~-- it's a never-never land., It's not moving as fast as wa had hoped.*

While saying that Clinten administration political appointees at Labor were
responsive to OCAW concerns, Hancock noted that "It’'s still a bureaucracy over
there.

“In my last conversation with the people at the Dapartment of Labor, they
were still looking for funds so they could get started.®

- An OSHA spokesperson told NuclearFuel that several critical decisions at its
agency have been “"hanging fire' because the job of assistant secretary for OSHA
was vacant until this month, when Joe Gear was confirmed for the position.

Ancther OSHA official, John Solheim, said his agency is still having
internal discussions about what kind of presence, if any, OSHA will have at the
two SWU plants.

LANGUAGE: ENGLISH
LOAD-DATE: December 17, 1933
96 of 174 DOCUMENTS
Copyright 1992 McGraw-Hill Ine.
Nuclear Fuel
March 16, 1992
SECTION: ENRI ; Vol. 17, Ne. 6; Pg. 11
LENGTH: 1017 words

HEADLINE: DECISION TO FEED REPROCESSED U TO GDPs WILL COMPLICATE D&D, REPORT
SAYS

BODY:
The decision by DOE's defense programs to anrich reprocessed uranium in the

period 1953-1976 will complicate the final decontamination and decommissioning
(D&D) of the department's three gaseous diffusion plants.

Ac-erdinq to a report by Martin mza..:ta ln-tg'y Y . the proc Q
uranium from the plutonium production r ford and River
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Mr. UprrON. And I would recognize the ranking member of the
subcommittee, Mr. Klink.

Mr. KLINK. I just note that we will have additional documents
that we will want to insert in the record as well.

Mr. UpTON. Fine.

[The information referred to follows:]

Departmant of inergy
Wsashingian, OC 20006

Saptamber 14, 1989

MANORANDUM FOR THR DEPUTY SEBCRETARY OF ENZRUY
Deaxr #Mx. Oleuthiex:

wWe rcoeived today a desmcription of the Dapartmant’s legisletive
nroposal for addrassing potencial hemleh-v~lsted impacts sssoqietad
with werker sxposure te plutenium snd sther trsnsuranic elements at
the Paducah Gassous Diffusion Plant. The Ppropossl generally
provides cospensation to worksrs who were employad at the plant
prior to 1980, wars monitored for occupational radiation exposurs,
and develop a radiogenis cencer (as defined in the Nadistion
fuposure Compansation Act). This cowpsnaation would be without
regard to tha wessured or satimated level of radiatien exposura
recerved by tne workar.

Although wa undsrsctand ths Dapartment ‘s need to address any valid
sencerns of the Padutah warkars. the propopal sstadlishes a
precedant for compsnasstion of 0GOupaticonal radistion injury claime.
As disoussed in the attachmant and in previous memovands from thias
elffice on the propsssd beryllium WOrkers COMpansation program,
workars compensation should be medically and sciantifically based.

® Department has inttisced an exposure assessmant of thase workevs

ich I understand will ba complsted by Maxch 2000. 'The resulta of
«hiw study ehould be used to identify thosa workers whose sctual or
potential sxposure warrants compensation. Although this will delay
{implementation of the Department’s proposal. it will xaep the
Proposal consistent with octher sxisting Federsl workers compsnsation
Programes .

I would be happy to disauss the above concerns wicth you. I can ba
reached at (703} €02.B632.

8incerely,

oL o5 au

Thomas N, Jeokecte
Daputy Dirzector
for Nawval Reactors

Artascheent

Copy ko)1

8. J. Monis {us)

®. A. Livingstan-Bahan (8-1}
D. . Michaels (EM-1)
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VAVAL RBACTORS CONCEANS WITH DROSOSSD CONIRNOATZION PROGAAN FOA
PADUCAN GASEOUS DIFFUSICH SLANT NORRERS

Compensation programe ahouid be medically and scientifically baesd.
DOZ nas not Pregentad the technical data te support an open-ended
comnmitment of funds tu personnel that have worked at the Paducah
Gasaous Diffusion Plant, worn & dosimeter or should have worn o
dosimater, and cvontractad a canaer listed ae raediagenic. DOR has
not shown that P a0 at Padussh due Lo che lovw levels of
plutenium preasnt, rasulted in axpesures cthat weuld satiefy the
"moze likealy than not* criteris which is the standard criteris for
decarmining compansation associated with ocoupational radietion
axposure. The draft “pilot program® gould establish an
inapproprisce precedent for ocher DOK and DOD activities where
pivconium e handled. . .

1. A program chat prasumaf cevsacion for oesupacional radiation
AfJury claime 19 inappropriate. The propossl improparly uses the
propoesd baryliium digease compensation prograem as & rafarence.
Chronice Beryllium Dieesse can only be caused by beryllium expoaurs,
whoré it 10 proper to presume caumation. The Paducah propossl
inappropriately applics the vame pregumptive philosephy te causation
of cencera. Curzont fodoral protocole (Veturans Adminiscratien and

@ Deparcmant of Labor Office of Workers Compansation Programs) usae

sulentificelly based procedure to caleulates the probsbility of
causation froem rediation. Theee prococola fdentify that
compeneation should ba provided whan a medical condition ta
detormined to be *more likely then not* caused by eocupationel
radiation exposure.

a. D00 has not prasented ovidence that the axpaosure controls in
place st Paducah baced on yranium veze not appropriate or sufficienc
for the small amounc of plutonium that was slm»o presenc. In fact,
003 published facts contradict the premise of the progosal that
Sxpesures to plutonium were sufficient to warrent compensation.
DOB‘'s Report of tha Joint Task Foree on Uranium Racycle Matorieis
Proosssing deted 1983 i1dantified that the average Pu-229 lewvel in
recycled uranium wosg lese than 10 ppb. This report furthar states!?

*Routine prosessiang of recyocle msterials containing less shen 10
#pd plutonium asn he accenplished with eniscing sdministsative end
sndiasion preotsestian practises. THis 1@ Trus Sinee ursalum is the
dominant vadionudiide for healsh pretcatisn purpenss et pluteniym
eonsentration lesa than 10 ppb.~ '

Thieo repert sidentifies that 8t Pu-339 concontrations at such lew
leveles, airborna limits based on exposurs te uranium ars adequate
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' }llnel the Pu-339 contribution to expesure would only e 3.5% of the
overall exposure from uranium,

As an example of tha low dosas associastad with pluctonium exposure o
uranjium recyols workers, the report stated “"The intawssl 4sse te the
rusysla verkers &8 ¥-13 Plant {che plant that converred uranium
erionide to matal buctona)l was 0.819 vem/yr (Gommitbed dose te the
BORe) per empleyee.” ([Note: The committad effsecivae whele body dose
will be aven smaller. Evon sssuming 0.01% rem/yr for 30 years (0.37
sem}, the increassd rigk of desth from cancer is about 8.02% based
on BRIR V. As an alphs emitter, plutenium exposure 18 driven by
intake and not by external emposuxs.)}

3. .The DOR proposal asate a precsdant without identifying the full
potsntial scope of the problem.

® The 1985 DO Task Porce report identifies DOS planta (i.s., the
Paducah Fead Plant, the Y-12 plant st Oak Ridge, the Pead
Matarials Produetion Center at Fernald, and the Portamouth
Onide Convaxsion Pacilicy) other that the Paducah Gassous
Piffusion Plant wheare recyaled uranium waa hendled.

8. The paint paper should not presuppose a decermination that
_|:dtclo¢1cn1 controls at facilieles throughout the DOR complax wese
t appropriste and proper for handling redicacitve materials in
yonaral or plutonium in parcticular. The lest sentence of ths

background section must be anded at “.Plante”.
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NEWS MEDIA CONTACTS: FOR IMMEDIATE RELEASE
Jeff Sherwood, 202/586-5806 September 14, 1999
Walter Perry, 270/441-6830

Preliminary Observations andr Corrective Actions on
Paducah Site Announced

Secretary of Energy Biii Richardson today announced the initial observations of the Department °
of Energy (DOE) team investigating environmental, safety and health issues at the Paducah
Gaseous Diffusion Plani in Paducah, Kentucky. A summary of the team’s observations and the
corrective actions ordered by Secretary Richardson in response are attached.

“The team identified areas that need improvement but found no imminent hazards to the workers
or the public and confirmed that the general radiation hazards are low and that radiation
protection programs at Paducah have improved over the past decade,” said Secretary Richardson.
“At the same time, we don’t have to wait for their final report to start work on corrective actions
in the areas where the team has identified room for improvement.”

The team’s observations include:

o Confirming that the present health risk from low-enriched uranium is relatively small, but
more attention by site management is needed to ensure that radiation exposures are limited to
levels as low as can be reasonably achieved.

o While considerably improved from the past, radiation-contamination control practices need
to be further tightened, including providing additional necessary worker training, improved
onsite and offsite posting and adherance to specified work-control procedures.

o Regarding an existing cleanup agreement between the Department of Energy, the
Commonwealth of Kentucky and the Environmental Protection Agency, the team identified
opportunities for revising the agreement to accelerate cleanup schedules and other milestones.

o The level of DOE and contractor oversight of environment, safety and health performance
needs to be upgraded so as to ensure increased management accountability.

(MORE)
R-99-244

@E\ 3rrtaq wih sy vk o0 7acycied TATET
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Based on the preliminary observations and to address employee questions regarding ongoing
operations, Secretary Richardson on September 8 ordered a one-day stand down of operations at
the site to refocus management and worker attention on conduct of operations and environment,
safety and health requirements and procedures. The stand down served to direct overall attention
to the weaknesses identified by the investigative team regarding operating controls, the posting
of hazards and the need for increased training. The stand down also provided an opportunity to
address workers’ questions and have discussions on both individual concerns as well as
departmental expectations for worker safety.

In response to both the investigative team’s observations and the stand down, Secretary
Richardson directed a series of corrective actions that will be taken immediately. These
corrective actions include:

o Initiating an independent review of the contractor radiation protection program and its
implementation at Paducah with an eye toward any needed upgrades.

o Examining existing Commonwealth of Kentucky and U.S. Enrichment Corporation site air
monitoring systems to confirm that these systems would record any significant DOE contribution
to overall site emissions. Additional environmental sampling and analysis both onsite and offsite
will be conducted.

o Expanding worker training programs at the site to include more comprehensive treatment of
radiation protection practices and environmental protection, particularly for those who supervise
subcontractors.

o Strengthening the federal resources at the site by stationing two full-time DOE facility
representatives at Paducah who will provide regular surveiilance of operations and safety
practices.

The investigation currently being completed is the first phase of a two-phase review ordered by
Secretary Richardson on August 8. The first phase of the onsite investigation is focusing on
issues and concerns from the past 10 years. The second phase will involve examining longer-
term legacy environment, safety and health issues prior to 1990 and will draw upon other
ongoing reviews in response to the Secretary’s Action Plan (see attachment).

The 23-member independent investigation team completed their initial data collection phase on
September 3. Team members reviewed documents, conducted numerous interviews with
officials and workers, inspected the site, conducted radiological surveys and collected extensive
environmental samples. The samples collected are being analyzed by an independent laboratory.
Following an assessment of the data collected, the team will return to Paducah later this month to
validate the accuracy of their findings. It is expected that the phase-one report will be submitted
to Secretary Richardson by early October.

The investigation team has also identified key records from past operations at Paducah. The
records detail historic management of certain environment, safety and health concerns at the site,
including those associated with processing of contaminated recycled uranium feed material. The
tearn will pursue its investigation of these issues in the course of its phase-two review.

R-99-244 -DOE-
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ACTIONS IN RESPONSE TO SECRETARY RICHARDSON'S
AUGUST 8, 1999 ACTION PLAN FOR PADUCAH

In addition to the ongoing DOE investigation at Paducah, a number of other departmental
responses are underway in response to the Secretary's action plan announced on August 8. In
addition to an ongoing Institute of Medicine review of health effects for workers at Paducah and
other DOE sites, an ongoing review of needed resources to support near-term actions at Paducah,
and a legal assessment of contractual responsibilities of contractors, departmental actions
underway include the following.

Review of Fiow of Recycled Materials Thronghout DOF Complex

This project will address the flow and characteristics of recycled uranium over the last fifty years.
The specific goals are to:

L Identify the mas< flow of recycled uranium throughout the DOE-complex from early
production to mid-1999. Create an unclassified inter-site flowsheet.

2. Identify the characteristics and contaminants in the major uranium streams, specifically,
the technetium, neptunium, plutonium or other isotopic content of concern to worker or
public health and safety.

3. Conduct site mass balance activities sufficiently thorough to identify a significant concern

for potential personnel exposure or environmental contamination.
DOE expects this work to be complete by June, 2000.

Exposure Assessment Project

This goal of this project, managed by the DOE Office of Environment, Safety and Health and
conducted by a team from the University of Utah, is to establish the potential ranges of worker
radiation exposures and identify, document and communicate the radiological issues that may
have affected worker health at the Paducah site since its opening. This work will inform Paducah
workers of their potential radiation exposure and wiil help determine whether there may be any
potential for adverse worker health impacts from occupational radiation exposure.

The project began the week of September 13, 1999 when the University of Utah team began to
interview workers and conduct an onsite records search. It is expected to take six months and

consists of the following subtasks:

1. Mapping the various processes conducted at Paducah and identifying the associated
potential radiological hazards, over time. This will include identification of any events,

process changes, or other developments that may have presented potential radiological hazards.

2. Identifying, retrieving and evaluating radiological and worker exposure records to determine
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what the available records inform us about radiological conditions and worker exposures.

3. Determining the feasibility of conducting a bioassay program for workers that would
measure actual individual radiation dose due to radioactive material taken in the person.

4. Determining the feasibility of a radioassay of residual materials that would determine the
radiological content of residual materials at Paducah and be useful in determining workers'
potential exposure to hazards. -

5. Developing occupational exposure profiles. This subtask will compile all information gained
in previous subtasks to develop “bounds” or ranges of possible radiation exposures of
workers at Paducah. '

6. Instituting a worker communication program to ensure that workers understand and act on
results.

This project is expected to be completed by April 2000.
Medical Monitoring for Current and Former Workers

Under an ongoing DOE pilot program, medical monitoring is currently provided for 1,200 former
workers per year, 300 at each of the gaseous diffusion plants. As part of the Secretary’s action
plan, the program will be expanded to include additional former employees at each site as well as
current workers at each site. The program will provide an objective, independent and expert
evaluation of the health status of workers. The medical monitoring program will be implemented
by an organization or consortium of organizations staffed by highly qualified physicians and other
health professionals specializing in the field of occupational health. The accompanying educational
program will help workers” understanding of prior exposures and current health risks.

As in the current program, medical screening will be conducted for health hazards associated with
exposure to silica, beryllium, ionizing radiation, solvents and other hazards related to a
participant's work at the facility. The actual screening tests conducted will be tailored to 2
worker's exposure history and will generally include a physical examination, blood tests, and chest
x-rays. Where warranted by a worker's exposure history, specialized tests and other specialized
screenings will be conducted. Physicians will review individual test results from the screening
program and communicate results to program participants. They will call patients to
communicate urgent findings based on examinations and the need for follow-up of abnormal test
results, Project personnel will also advise participants who need medical follow up about possible
sources of health care. Where appropriate, assistance will also be provided in helping participants
file claims for workers compensation.

The program will be independently conducted by the Paper Allied-Industrial, Chemical & Energy
Workers Union with support from medical experts from the Queens College of the City
University of New York.
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CROSSWALK OF PRELIMINARY OBSERVATIONS FROM
PADUCAH PHASE I OVERSIGHT INVESTIGATION
TO PROPOSED CORRECTIVE ACTIONS

ENVIRONMENTAL PROTECTION

The Paducah site is being cleaned up under an enforceable agreement established with the State of
Kentucky and Environmental Protection Agency under requirements of the Comprehensive
Environmental Response, C >mpensation, and Liability Act (CERCLA). The site is in gener:
compliance with this Federal Facilities Agreement (FFA) for site remediation and has taken
compensatory actions to protect the public from offsite radiological and chemical contamination.
Examples include hooking up homes in the path of offsite contamination plumes to public water supply,
surface water runoff barriers, limited pump and treat systems, and limited posted warniags. The
investigation team, however, questioned the rate of progress toward actual cleanup of the legacy hazards
at the Paducah site, and the priorities and funding assigned under the cleanup agreement. These legacy
hazards are sources of continuing onsite or offsite contamination of surface water and groundwater.
Target level funding will take the site cleanup beyond the milestone for completing cleanup.

Observations

o Since the discovery of the contamination of offsite wells in 1988, the two groundwater plumes
containing technetium 99 and trichloroethylene (TCE), as well as trace amounts of transuranic
materials, continue to propagate at one foot per day and now extend for over two miles.

s Drum Mountain, contaminated scrap piles, burial grounds, and other legacy hazards continue to
contribute to the contamination of Big and Little Bayou Creeks via surface water runoff.

o The site air monitoring programs have not assessed potential legacy “fugitive” emissions from scrap
piles, contaminated ground, and rooftops of contaminated facilities.

®  Over 30,000 drums of low level waste remain stored onsite, many in degrading 55-gallon drums and
on open ground versus cement pads. While there is a regular inspectien program and some drums
have been overpacked, there is a lack of plans and funding for offsite shipments and only limited
onsite facilities are available for inside storage.

Corrective Actions

»  Execute a study of existing State of Kentucky and USEC site air monitoring systerss to confirm that
_ these systems would record any significant DOE contribution to the overall site emissions. Also,
based on these studies, evaluate the calculations contained in the Bechtel Jacobs Company
NESHAPS Annual Report.

o Sample the roofs of several shutdown contaminated buildings. This action will be taken to support
fugitive emissions calculations. (Safety evaluations are now underway regarding the structural
competence of these roofs. Personnel will be tied to safety ropes in some fashion at all times while
on these roofs. Only if a substantial level of safety can be demonstrated will sampling be attempted.)

o  The Engineering Evaluation and Cost Analysis (EECA) developed under the CERCLA/FFA for the
scrap metal piles and Drum Mountain is now under review by the cognizant regulators. Pending
approval, characterization of these materials is scheduled to begin late in the summer of 2000. To
promote efficiency, DOE will propose that characterization be followed by immediate disposal of

09/14/99 1
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this material. This activity is currently severely constrained by funding.
o Additional sampling and analysis of Paducah off-site areas will be carried out.
RADIATION PROTECTION PROGRAM

Significant improvements were initiated in the Paducah radiological protection program in response to
inspection findings and concerns with transuranic material in the early 1990°s. At Paducah, current -
external radiation hazards are low, in comparison to other DOE facilities. BJC workers do not appear to
be receiving radiation doses that approach current limits. Although legacy contamination has the
potential to cause internal radiation doses, bioassay results indicated that internal uptakes of radioactive
materials arc presently not occurring. A number of specific Aeficiencies identified during the
investigation, however, indicate a need for improvement in the level of discipliné, formality and
oversight to ensure exposure to legacy radiological hazards is limited to levels that are as low as
reasonably achievable.

Observations

The radianon-protection program was subject to significant upgrades in the early 1990°s and is generally
functional, but a lack of discipline, formality, and oversight is creating deficiencies which impact the
ability to ensure that worker exposure to legacy radiological hazards is maintained as low as reasonably

achievable (ALARA). :

e The investigation determined that 25 subcontractor employees working on a project in the UF,
cylinder yard since May 1999 could be subject to radiological exposure of greater than 100 millirem
in 1 year and should wear personal dosimetry (TLD). The contractor stopped work, conducted
training, and is issuing TLDs.

e A number of radiclogically contaminated areas were identified onsite and offsite on DOE property
that were not adequately posted or barriered in accordance with DOE requirements.

¢ Training on transuranics was last conducted in 1992 and is not yet incorporated into site safety
training courses.

i

¢ Drums of uncharacterized waste and concentrated Tc-99 have contributed to worker hazards,
including Tc-99 personnel contamination from ruptured containers, the sampling of pressurized
drums v-ithout containment, and instances of lids blowing off.

* There are weaknesses in the controls essential to radiological protection including radiation work
permits, procedures and procedure adherence and air monitoring.

09/14/99 2



114

Corrective Actions

e Consistent with discussions during the “stand down” on September 9, 1999, DOE will provide
employees with updated information on the management of transuranic waste, and information on
TLD and air-emission monitoring.

e  An independent detailed review of the Bechtel Jacobs Company radiation protection program and its
implementation at Paducah will be initiated.

e A dialogue between DOE, the State of Kentucky and EPA Region IV will be initiated regarding the
adequacy of site postings of contaminated areas called for in approved CERCLA or RCRA decision
documents, or other agreements.

CONTROL OF LEGACY HAZARDS AND PROTECTION OF WORKERS

This investigation did not reveal any immediate threats to the health and safety of workers, but the
Paducah legacy hazards from the Cold War continue to constitute a challenge to worker safety and
hezalth. The site has accomplished some characterization of the legacy hazards and has increased the use
of personnel protective equipment to protect workers.

Observations

While some characterization of hazardous facilities and materials has been accomplished, the significant

amounts of onsite hazardous legacy materials and waste have not been reduced or mitigated.

o The DOE material storage areas (DMSA) contain significant volumes of uncharacterized scrap
equipment and materials returned by USEC, that have been stored since at least 1996, and that may
constitute potential hazards to the workers.

»  Approximately 30,000 55-gallon drums of waste are stored onsite. Many are stored outside in the
elements over open ground. Very little low-level waste has been shipped offsite, and a lack of
funding and priority has resulted in extending the planned disposal dase from 2006 to 2012.

o Process buildings shutdown for over 20 years contain significant amounts of uncharacterized
hazardous materials including uranium in the ventilation ducts, receiver ash, and transuranics
contamination. Shutdown buildings have been allowed to deteriorate and are subject to animal
infestation, broken windows, and leaking roofs, are not included in the 2010 cleanup schedule, and
are increasing in risk and cost to decommission.

®  The nearly 37,000 uranium hexafluoride (UF) cylinders stored onsite in the open at Paducah
constitute a radiological exposure hazard and a potential threat to worker and public health in the
event of fire and rupture, but the DNFSB Recommendation to upgrade the condition and convert the
UF, to a more stable form has been impacted by the cancellation of painting 1,400 cylinders due to
funding constraints and lack of appropriated funds for a UF,conversion facility.

¢ Fluorine cells were transferred to industry in 1997 and 1998 using uranium release criteria rather
than more restrictive transuranic release criteria as committed to in 1990. Sample results indicated
that the cells contained detectable quantities of plutonium, americium, and neptunium. ‘Had the more
restrictive criteria been applied, the transfer may not have been approved.

09/14/99 3



115

Corrective Actions

» A strategy is being developed to address the DOE Material Storage Areas (DMSAs). The initial
focus will be to proceed with material characterization and improved storage of containers with
uranium-bearing materials.

OVERSIGHT OF ENVIRONMENT, SAFETY AND HEALTH

DOE established a site office in 1989 to provide program direction and day-to-day oversight. Howaver,
the level and effectiveness of line management oversight of environment, safety, and health and
assurance of compliance with DOE requirements is a matter of concern.

Observations

DOE and contractor management oversight of site activities and ES&H performance has several
weaknesses and needs improvement. .

¢ The DOE Oak Ridge Operations Office has not routinely performed oversight at the Paducah Site
unless requested by the site office. ———

e The DOE Paducah Site Office consists of only 10 personnel who are focused primarily on project
management. None of these personnel routinely perform ES&H field oversight and the office is not
staffed in key technical areas such as facility representatives and health physics professionals.

e Contractor management has performed only limited management oversight of field acﬁviﬁés and
ES&H performance and is losing the technical capabilities to do so, including a significant loss of
industrial hygienists, safety engineers, and hydrogeologists.

o Despite a shift to an M&I contract and increased reliance on subcontractors, the contractor oversight
of subcontractor ES&H performance and adherence to applicable DOE requirements is weak.

o Community outreach efforts and activities that are designed to developrand disseminate inforrnation
on site operations and on environmental protection could be strengthened.

Corrective Actions

o Bechtel Jacobs Company will develcy aud present a detailed radiatiomsafety and environmental
protection program training module to all Subcontract Safety Advocates. (These are Bechtel Jacobs
personne! who oversee the safety performance of specific subcontractors.)

>

¢ The Department of Energy will station two new Facility Representatives at Paducah.

09/14/99 4
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March 11, 1960
Files
2:. L. Dunham, M.D., Director, Division of
Biclogy and Medicine
%. D. Bruner M.D,, Chief, Medical Research

“Trench, Division of Biologzy and Medicine

WzPTUNTUMR37 GONTAMTNATION PROBLEM, PADUCAE,’
KENTUCKY, FEERUARY i, 1960

:MDB
"mnse contacted were Mr. B, Stiller ==2 Mr, Nistsche of the AEC,
Peducah Area 0ffice and Dr. Neal Ward end Massrs. Don Levin, Ed Cain

and R, G. Brown of Carbide. Mr. Joe lenhart of OROO came up from
Oulk Ridge snd took part in the discussions.

2237 _seems to be found only in reclaimed feed materisl provided by
7nTerd and thavefore it is not & problem for other separaticns
nlants. ’ .

It is produced by one or both of the following reactions:

(1) 92U238 (N, p.Zn) 93Np23'7

(2) 92U235(n."’) 92“236; 920236(:5,,() 923237; 92“23787—&—- :;:_ 93"?237

This reclaimed U from Hanford now has about 0.05 % of Np/ton of U,
T™he presence of Np was recognized as far back « At one time

during 1958 this feed material had as much as 1 ton but it has
Leen lower lately because Hanford is extracting Np for other

wurposes; it would not pay Paducsh to try to remove complately this
rusidue and in eny case their problem comes from the Np already in
h2 cascade units which now rust be taken out, repaired, restored
smd put back in the systems.

“he uranium comes to Paducah as U0, which is then reduced to U0, and
treated with HF to get the green sllt ; this is then refluxed with
42 gas in 2 hot cyclone type of pipe. volatile UFy so formed,
~oes out the top to be eooled and storsd in the solid state in metel
"bottles." All contaminants supposedly drop to thes bottom of this
cyclone pipe end are removed as "ashes," but it appears that Np has
sufficiently similer chemical and ical properties ow _aleng
with the UF, B
ensraining with the UFg.
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Thore is a slight dirference in volatility between the NpF, and UFg,
vinich is enough to result iz mors NpPFg than UFg remeining behind
when the contents of 2 bottls are fed into the cascades. Thus, the
eoncentration of NpFg tends to bulld up in the ""heel® as tha bottle
is us:d hz;epeatedly. The fraciional retention from & single filling
iz no own. s :

Tan NpP. passes into the cascadas with the UFg but the differential
in vaEnuiigiﬁ at operating conditions Iopﬁﬁi for UFg enrichment)

lands to fine deposits of NpFe in the tubes of the barriersg and the

moTe olten a

s
of a system ol cascades and in. the U channels, This
e predietoi wiih certainty since soms TITTIT WEll hive much
¢, end some none. Probably about 60% of the NpFg deposits out

hars,

Tna problem arises when one of these cascade units is taken out of
its opsraticn sequence and opened for replacement of bArPiers. — There
<2 a de ® progrom for sulli FesStoration and 1N some cases they are
ranlacing the 031d barpiers with new ones of improved desi?. These
efiiscads units are hougsed in oK sta ¢33 stee s about 12 feet
in diameter and 15 feet tall; they are welded shut and in general -
nuch too large to be handled dy conmventional industrial hyziene

measures, The units have to be moved with an overheand travelling
erane, special multi-wheel trucks, ete.

The units must be cut open with torches to get at the barrier tubss;
whe pieces certainly can't be handled gently or contained very
razdily becouse they are too massive.

+"Te workers are supposed to wear special MSA noss-mouth face mesks
but they are not sontrolled too e2losely--I watched one man push up
s mask end smoke & eigarettes using potentially contaminated hends
end gloves. They have devised some air-scoopes to fit around the
c¢nds of the unit ag 1t is being torched open, but I would judge thenm
to be of limited effectiveness, There may be 2 filter on the
exhaust line for this air collector but it was not obvious; the
_pxhaust simply dumps air outside the building.

Hevertheless, this ventilation was sajd to be very helpful.
Fortunately, NpF,; does not_diffuse ve readily, it having besen found
only within 8 feét of whsre the cncaﬁe wilt had besn cut fres,or

=) -

fesording to Handbook 69 calculations ( re tha 200~year biologicdal™
half-life is 39'”' the MPC {s 8.8/min/m3 of air, Ihnrg are 1526 4/
min/ug of Np237 g0 that the MPC squals about 0.0066 ug/md of air.
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Also, using the figures in Handbook 69, the maximal body burden would
come to 1.3 &/m/2L hr urine sample coming from sn 87.3 pg deposit,
Thiz, howsver, is so impossible that they have beon using 13 d/m/2L hr
urine sample as their sgandard on the basis that the true body eontent,
after being out of contact with lip for 6 monthz to a ycar, would be 10%
of the 48 hour loy=off concontration. (I Luink I am rcgorung thoir
Lli.o?g}c co:rectlyﬁ) Furthen:‘wre, the =olubility ol Ep is quito
ifferent frem Np* "+ and it is not knowm witich colubility fr

should be used in the caleunlations, = 1ubility factor

L- N -

Wp237 hes a Ty of 2.2 x 106 years and omitc a=porticl

1;.77 mev which cadTt B¢ diflerentiated from othor prsl:
FSTES by pulse hcighﬁ gxulysis. Gavms _pays ers nlna s
27.l. day daugater Pa 33 emits botd [- Y=rays whicis .

Recovery of Np from biological samples is poor (805 or
varizble) and Dr, Levin reported troubls in making un
tions at concentrations of 10~1l or 10-12 where the b:
r~» supposed to fall, a situation similar to the NBS R
distributed by Dr. Beard.

1239 with its 2.3 day Tl and y-reys is useful for some work bul wwr .
not be satisfactory for chronic blologieal experiments.,

#3237 can now be detected in urine but not consistently and it
1ot very reliably. With their present techniques, the wverage in
0.22 &/m/2l; by urine sample for 75 people. The highest was 1l 4/m/7h
hr sample. Their spiked blank samples ran 25% to 75% of the expocted
values.

‘Thers are possibly 300 people at Paducah who should be checked out
but thsy hesitate to precede to intensive studies bescause of the
unionts use of this as en excuse for hasard pay.

‘The whole body 'b\u'dgn for Np237 by Handbook 69 is 6 x 10-8 curics .
cnd tests with a Np 37 source on the Y-12 whols body counter put

7 x 10-9 curies as the counting limit so that the whole body counter
may have some usefulness. They (Dr. Ward and others) were not
receptive to the idex of sending 8 or 10 of the men with highest
urine counts to Y-12 for counting.

I nointed out that we were plamming to in%tj'n;o biological distribue
tion and radistoxicologieal studies of Np 37 woich might have the
affect of changing the MPC and burdens, but it would be two years
or more befors the data would be available, In view of that, I
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urgzed both Dr. Ward and Mr. Stiller to improve the industrial hygiene
megsures surrounding ths reworking of the cascade units. I don't have
too much faith in masks and the dust particles here ars about 0.5,
the very worst sise, biolopically speaking. -

I olso pointed sut to Dr. Ward tho need to got post mortem samplos
on eny of these potentially contaminated msn for correlation of
tissue content with urine ocutput, but I sm afraid the policy at this
plinziia to be wary of the unionz and any unfavorable public
relations, .

Dr. Levin seoms to be one of the authorities in the field of Np
chomistry Sotham are: Weinstock, NL; Tugens Lamb, ORNL, Oeorge
Boyd, ORNL) and is interested emough to want to eontinus wish a2
to improve the binasgay techniques. VWhen he zuecceed:s ir
be better abls to tackle this prodlom of whale body counting,

The potential situati 3 : =
torige 3 a8, addition, there are the reguiwercse:z fan
Preig'!'u oY various devices and the exposures during separetion -
procedures at ths Hanford OPP; perhaps Savannah River alse is
separating this isotops., I was told that the chemical separation

of Np from U is very satisfactery, but the human factor ir handling
gram amounts should bs considared a source oI POTSNTIAL exposure.

a_Np problem b T heve the

h « They may get into difficulties
Re pT Handbook 69 numbers and the problem of the body
burden will inevitably come more to.the forefrent.

ee:
Dr, C. S. Shoup, OROO

B. Stiller, Paducah, thry C. S, Shoup, OROO
Director, Diviaion of Production

Director, 0ffice of Health & Safaty

TOTAL P.BS
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However, it is possible that, on ovcasion, special precautions and segregation
of voTiing space may be recessary in some waintenance lacations on a teaperary
tasis and that some in-olace meintenance will be required. The same con~
sideraticns may be involved in decontamination ard recovery operations, althoug
here %oc, it is anticipated that the large bulk of material may be handled

ir 2 normal mamner.

Under conditlon: thzi the incressed corcentratlons of plutonium cceur only in
closed eauipment that the possibility of its spread due to accident or due
%o ncrmel operation and maintenancz is small, it may be possible to treat a
building or other working location whieh is comcerned in a normal mammer. How-
ever, in zemeral, it would probably be preferable tc consider such a building
or cther ares as 2 plutonium-contaminated location.

It will be desirable to have a specizl tag for identifying equipment and
locations where plutonium ation introd additional hazards. At
this time, it does not seem probable that additional laundering facilities will

Jbe required slthough it may be necessery to lawder separately clothing from th

locations where spacial precautions are necessary because of plutenium. In
zeneral, adeguase waste disposal facilities are available at X-10, though here
again it may be pointed out that the hazard is essentially that due to uranium
wherse there ig lLoss %than X ppm. of plutonium in the uranium.

1II, ZUGCHSTED GUIDES FOR WCRKING WITH PLUTONIUM-

A

Since plutonium is an alpha-emitier, the same precautions now specified for
uranium ¥7ill alsio be effective for plutonium with the exception that no
consideraticn need be given to renetrating radiation as is necessary for
protection againsi the urenium daughters; hencs, the use of such personnel
monitoring devives as dosimeters and film badges will not be necesaary except
as they ora required for fission products or other materials associated with
the plutenium. It should be noied, however, that such fission products very
probebly will be zssociated with the plutonium entering the plent. Control
methods are civon in some detail in Standard Seference Imformation, SP-Nos. 15(
151, 1680, 181, 182, 183, 190, and 191, and in Standard Practice Frocedures,
SPP-Hos. 315 and 379. i .

Routine monitoring with an alpha-‘detecting metex; such as the Zuto or the Samaor
will detect plwsonium contamination in significant amcunta from a health hagarc

' standpoint as readily as it will deteet significant uranium contamination. The

same zpplies tc hand counts with present instrumsnts. Thus, the same plant
accentable limiis may be used for both materials, .

ey



warking leeaticn, oe Jtllowing © : are sssentials

nd opsrate it s0 “hat coatzminating maturisl does

-utz:n:n':e : Tes the openine of o sysiem, device = temperary
espread contenination.

ction imgtrument ic moniter an area alier any
special joo or material reliease where contamination
contamingte any areas wiich are above the P.A.L.

.11 rarts of the woriting location onm & ragular .
S 7. 1 sate

LT Yo provide provestion from A).r-boma czontamination, the iollowing shomid be done
Joka shlSb-lengsn air samples.

those indicate air contamination atove the P.A.., locate and remove
2 cenininuting source, . This mey be a leaky flange. or the result

uf an dequase oparating method or faulty design.
i. F2ke i zm:r.ples in locaniens or a2t jobs where contamination may

x.:ci.a . .

h.  If theve sampies indicete an air hazard in e piven location, take steps
to remov: the contamineting source mradiatﬂl;" if they show that a -
viven job prod the over-?,A.L. Lteminati and it is not practical
% provent such contamination, see that 211 employses are reguired to
wear respirctory protection ~hether they are working on the given job
or nerzly working in its Liwmdiste vicinity.

5. Shift-length samplers snowld be stopped for amy period during which
all employees in the vicinity cf the sampler are wearing respiratory
srotection and the time during which thoy are stopped rescorded.

- £, The plam: acceptzble limit Tor locations with the posgibility of
materivl having wore than 1 ppm. of plutoniwmm in uranium will be O.1
sounts/min.,/£3.2; the plant acceptable limit for ioesticns with materi:
havine l*ss than 1 pprcof plutonium in wranium should be 1.0 counts/
RUCWENEN

T RirFid prosection of cpen wounds will be required.
i1. Yo emploves should be permitted to work in & centaminated locstion
‘unless an op2n wourd is covered by a tight bandags, collodion, or other
device sp2cified by the Medical Department.
2. farx ould te taken for all wounds on any part of the body, but
‘especial A ertiovx shou..d be given to the hands,

?, -Personal Lywiens wini be reeessary
1. Hands snn:..m e washed and ccu:-tad aeiore eat.nz, smoking, or going
homs, and the count should be below the plant acceptable 1imit of 100
counts/min, /aand.

2. The beody shouid be bathed per odzcal vs either at the plant or at hows.
“. Protective alicthing should be requirad whers necessary.

i. Gloves of the propsT typs for the work done sre of fix'st importancs fo.
we.. working on contaminated equipment.

2. Company-issue shoes or show covers should be worn "-ehem surface
sontaminiticn is 2 problem.
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Coveralls should b2 warn by workers regularly invclved in handling
contaminited equipment or working in locations wnere an appreciable
{raction of the surfacesis contaminated.

Cloth caps should be worn where other items of protective clothing are
used or where there is a possibility of ar contamination.

Socks snd underweer may be used though not considered essential.

. Contaminated equipnent and areas should be identified.

1.
2.

3
'S

7.

Tags are available for general identification.

Special tags will be made available for tasging those items or container:
where material with plutonium concentration greater than 1 ppm. in
uranium is involved. .

Hazardous work pormits should be used croperly.

Areas with surface contamination above the plant acceptable limit should
be tagged at the boundary of the contaminated portion.

Areas with temporary contamination above the P,A.L. resulting from a
spill or other temporary condition should be roped off and tageed until
cleaned; R .

Tdentification of contaminated or nop-ccntaminated equipment should be
based ¢nly on the rasults of monitoring with a radiation detection
instrument or cefinite knowledge of the use history of the item con-
cerned. i

Tags shorld be remcved when no longer necessary.

I. iaintenance on crntaminated equipment should be performed only in those shops

or areas where the personnel are properly protected and contaminated eguipment
is routinely hancled. :

1.

3.

If the werk is required for equipment having plutonium in excess of 1 pr
as compared with uranium, temporary segregation of the immediate working
location from similar work and special decontamination aftier completion
of the jcb may be necessary. This applies only to equipment in shich

a relatively large amount of contamination is anticipated, and will
include items of equipment in which the uraniws-pliutonium mixture
accurulates.

1f the plutcnium-contaminated piece of equipment is only possibly
superficially contaminated on the outer surface as an incidental part
of its service, no special precsutions other than those recommended

for uranium concentration will be necessary, This will include, in
general, items in plutonium-contaminated locations for which the saount
of contanination with high-fraction plutonium material is produced only
incidentally by widespread material releases or by the gensral spread of
small amounts of contaminating material. .
In~place maintenance on plutonium-contaminated equipment may be -advisabl
at times rather than taking the item concerned to the shop.

J. Segregation of areas.

1
de

2

Special attention should be given only to those locations where plutoni:
in a conventration greater than 1 ppm. as compared with uranium is founx
In general, this special attention should be.given only to those parts
of the location where plutonium of the above concentration is actually
found. Nowever, for administrative reasons, it may be desirable to con
sider the entire building or other area in which this plutonium is foun
as the specisl control area.

The persomnel prot=ctive measures outlined in Sections E, P, and G abowv
should be rigidly enforced for persomnel working in these specially

contrelled areas. ey



srotective clothing and respiratory protecticn as
should be supplied him and he should be reguired to use

0

same.

b. e saonld check his hands and record the resuit when leaving.
c. e siculd abide by any other special rules concerned wiih health
physice as zpplicable to this location.

Re Medical Requiremsnis.

1. Persomnel working in these special control areas should receive medical
checks of ihe type amd 2% the frogusncy specified by- the medical directo:

2. All employees invoived in meterial releases or cther exposures to radio-
active materials should be sent to the dispensary as spacified.

3. Employees uho find it impossible to remove hand contamination should be
sent to the dispensary.

4e waste disposal:aad laundering.

L. For wast: materials with plutoniem in an amount of less than 1 ppm. as
cempared itith uranium, normel disposal should be made; octherwise,
disposal at {-10 may be possible.

2, Clsthing from areas where plutonium is involved should be laundersd in
a batch ceparate Ifrom other clothinz even though the same laundry
equipment is used. .

Safety and Radiation Hazards Depart:ei\t
HFH:1ja
3-26-52
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APPFNDIX I

w
)

CEFTAELE LTMITS FOR ALPHA SCHTAKINATICY

Instrument Reading
{Counts/min. )

Arca Considersd ’ T : Surfsce Wipe
*icors 800 100
rables, couipment, stc. ) 0 100
Tlothing ) £15') 100
“hoes - Fersonal 500 -
Sheew - Jempany Tssuz S000 -
Respiratory Profeciive Zouipment . 100 so
Body 250 T -
Hands 100 per hand -
5. ATR ‘ ) :

Concentration
¥aterinl fonsiderad . {Counts/min. /£t.3)
VUraniue 13.0®
Platonium K T S

* YValiue sugzested in line with T dations of the Sub ittee on Permissible

Tnternal Tose of the Maticnal Committee on Radiation Frotection, National.
Bursau of Standards. Present limit is 2.0 counts/min./ft.3.

Value sungested in lipe with r dations of the Su ittee on Permissible
Internal Cose of the Hationa) Committee on Rediation Frotectiosn, National
Bursau of Standards. .




-3 -
t TTR TIICESTION
seneentration in
ring Water Totzl Neily Ingestion
Mass ©oActivity Aass
g/ em. 3 ue ug
118 18 x 100 2,6 x 105
2l x 1075 233x202 | S3x107
sasic J Daily Torestion Limiv for U j. |53 on activity basie
" ! Paily Inrestion Limit for P4} |5 x 10° cn mass tasis
3. AAXTIUH RECOMMEXDFD AIR CONCTRTRATION LIMIT# wUR INHALATION :
T TOF LoNwinuCcuS FXposure ToT LU AT/ WK EXPOSULEINE
Neterizl o Acuavity TESE ~XCTIvAtY Wass
: L Tifema” o/miTt. 3 ue/en.d wo/eme 3 | o/m/ittug/em.
’ va . _5 _K‘l
: 1.7 % 1074 o.32 2.5 x 10 0.5 z 10 1 Q78 =
t2 2012 Gl 32210 6x302 | pa1 |10 x:
stio |Maximmm Inhaletion Limit for u ) (8.5 on activity basis
"5 | WaXiamm Inbaletion Limat cor ) 8 x 105 on mass basis
Present K-c§S Flax%h Acceptable Limit for air conmtamination = 1.05 x 10'10 uc/m.3
or 2.0 efmin./Tt.3.

Te i’u‘.XI'f'f(l RECRMMFNDFD 1IMIT® FOR AMOUNT FIXED IN THE BODY
Hormal U (Soluble) =(.0C9 pe or 1.3 x 10t ug.
Plutenium {Soluble)} «0.Ch #c or 0.5 pg.
Satic { Maxinum Fixed Amount U} ,10-%2 on sctivity basis
) { Maxinum r'ired jAmount r\xj LZ.Q x 10" on mass basis

5, PRESENT MAXTYUM ALLCWABLF PLUTGNIUM CONCENTEATION TN THE ATYMOSPHFRF FOR kO HOUR
WFEX AT OTSER AEC THSTALLATIONS .
230 ~ 3 x 102 pefem.d = 0.6 o/min. /14,3 **
732 - 3% 2072 pesom3 ~ 0.6 ofmind/1e.3 =

Hanferd - .25 x 1071} pe/em.3 = 0.2 c/min./ft. 3%

# A1l figures taken frem, cr czlculated from data piven in, Maximum Permissible Amounts ¢
Radicigotopes in the Humen Body 2nd Maximum Permissible Conceniration in Air and Water,
Uy the Subcommiitee on Internal Dese of the NHational Committee on Radiation Prevection,
prepublicaticn. N .
a# Alphe counts/min./ft.7 s determined by air activity collection and counting methods ir
use at K-25. i
-~ Calculated from value recommended for continuous exposure cn the basis of the assumptic
stated in the recport of the Subcoomittec on Internal Dose, that the standard man breatl
- 107 cm.3 of zir per 8 hcur work day and a total of 2 x 107 em. 3 of air per 2 hour day.
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Stardard

Standard

SP-:10
3P-311
SP-120
3p-121
SP-130
5P-140

Sp.1Ll .
SP~150 -
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APPENDIX II
SVATIARLY ;1-25 INFORMATION ON CUSTAMINATION CCRTRCL

Practice frocedures

5 . Gdentification of Radiaticn Hazards and Accountability of

Contaminstad Lguipment. Date: iay 23, 1949
Radiatior Gontrol and Reporting - Dates March 27, 1951

Reference Informatieca

- Atomic Nuclezar Theory - Dasic Atomic Theory

Atomie jiucisar Theory - Radicactivity
Urapium . Physical and Chemical Propertiss
ifrenium » piological kffects

Plutoniun

- Radiation Siology - Fractical

3

SP-151 -

SP-152
SP-160
SP.161
SP-162
5P-263
SP-180
5P-181
SP.383
SP-150
SP-161

Radiaticn Biology - Technical

Personnel rProtecticn - General

Personnsl Protection - Lauipsent

Maximum Permissible Radiation and Ccmt,am.nation Yalues
Personnel Monitoring - General

- Personnel Monitorirng - Film ieters

Rersonnel Momtormg ~ Pxiket Chambers and Dosimaters

- Perscnnel Monitoring - Hand Counting

Contamination Controsl of Area and kquipment - Ceneral
Contaminaticn Cuntral of Areas and I juipment - Specific lethods
Contomingtion Contrel- of Areas and Eyuipment - Decontamination
Health Physics Program idministration

Form Listing
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KRR-219

RADIATION PROTECTION CRITERIA AND STANDARDS: =
THEIR BAS1S AND USE

PLANT OPERAT{ONS

The Paducazh Plant is a government-owned gaseous diffusion plant operated
by Union Carbide Nuclear Company for the Atomic Energy Commission. The diffusion
plant, with the associated uranium hexafluoride manufacturing plant and uranium metal
foundry, processes large quantities of relatively pure uranium compounds. The mejor‘
sources of external penetrating radiation from such materials are the daughter pro-
ducts, isotopes of thorium and protactinium, formed by the alpha decay of the parent
uranium, and which are concentrated in the ash produ;ed during the fluorination pro-
cess. The element uranium m::z;feqe hazardous only if allowed to enter the body. 455.
The chemical foxicity of the uranium materials processed a+ the Paducah Plant over-
shadows any radiation danger from this element, thus making it comparable as an

industrial risk to lead, mercury, or other wel! known heavy metals.

RADIATION STANDARDS OBSERVED
Basic Standards

The radiation standards }ecoénized at-the Paducah Plant afe those documented
in NBS Handbocks 59 and 69, including the addendum to the former.

Thus, for external penetrating radiation the basic standards observed are
the {3~week limits of 3 rems of gamma radiation to the body and & rems of beta radia-
tion to fthe skin, The added restriction is imposed for gamma radiation that no .em-
ployee shall exceed an accumulated dose greater fhan (N-18) x 5 rems where N is‘his "
age in years, with a2 comparable restriction for cumulative exposure to the skiﬁ fro; A
radiation of low penefrafiﬁg power (beta) being (N-i8) x 10 rems.

For internal deposits of uranium, the Iimiting quantity is considered to be
the 0,005 microcuries listed in NBS Handbook 69 as the meximum permissible body burden

when the kidney is considered as the critical organ. The maximum permissible con—




131

centration observed for uranium in air for plant work areas is 6 x 107!! microcuries
per cubic centimeter of air.

Action or Control Limits

1T has been the plant policy to observe.aqﬂon points at some fraction of
nationally recognized standards to insure against any employee exceeding the estab-
lished limits. Thus, for penetrating radiation any empioyee whose total exposure
reaches either 2.4 rem of gamma radiation or 4.8 rem of beta radiation wif;ﬂn a
I3-week period is rotated to a job having no radiation exposure until such time as

. bl T il Snplgpone e
the exposure quarter has ended. Such job rotation has Feen extTended, w ithia—the—past

ypamr so that the probability of any employee exceeding even the action levels has been &

greatly reduced, ' .
While it mey be calculated from the maximum permissible body burden for

uranium, and the various factors for the distribution of and excretion from this body

burden, that an excretion rate of approximately 50 micrograms per day mey be con-
et ! o lamad Lrne famr Lo

sidered indicative of a o ¥ of normal uranium, the plant

action peint is set at I2 micrograms per day. \then a series of urinatyses indicate
an employée is excreting more thanm 12 micrograms of uranium per day, he is removed

from further uranium exposure until such time as his excretion rate is below this level.

OPERAT NG METHODS

Plant Personnel

The basic philosophy of the Paducah Plant is that each member of the |ine
organization has 2 responsibility for the safety and health of employees commensurate
with his responsidbility for the operation of the plant. The operating groups have
radia?ion‘de‘mcﬂon insfn:lmenfs and have been trained in the use of such equipment.

They have the responsibility for the maintenance of ventilating equipment, both general
area and local exhaust, as well as that of keeping operating equipment in such condition

that the need for such ventilation will be minimal.  The responsibilities of using the
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proper profective equipment, cf maintaining 2 clean work ares, and of rotating
personne! to different jobs or work areas as needed to comply with plant radiation
‘and uranium action points are all that of [ine supervision.

The Medical and the Heaith Physics and Hygiene Departments are maintained
as staff groups, equipped to provide technical information and aséistance as required.
The functions served include making inspections of all areas and 2i! operaticns, main-
taining a film meter service, coordinating 2 bio-assay program, monitoring of workroom
air for many chemicals used as well as for uranium, making audit surveys of the radia-
tion levels for various jobs or work areas, conducting an environmental monitoring
program to assure that no damage may result to adjacent communities or individuals and
to provide protection in the case qf unwarranted |itigation, providing a periodic and
special heaith examination schedule, and assisting in the tfraining of all employees.

A total of seven employees work in the Health Physics ang Hygiene Depart-
ment, comprising approximately 0.43 of the plant work force.I”T;:re are 16 employees
in the plant Medical Department.

{n addition to the above groups there are various service groups which pro-
vide speciélized engineering, chemical and radiochemical laboratory, and maintenance
functions. None of these people work excilusively in radiation protection,. but many
spend a very significant portion of their time in such endeavor. There are 3 to 4)Jla¢;,
analyst days spent each day on laboratory analyses directly involved in radiation
protection,

Plant Desian

The basic method employed fo confrol exposure to uranium is the confinement
of the material being processed. Al! diffusion plant equipment is designed so the
UFg 1s pumped through the miles of piping, and other essential associated diffusion
plant equipment, with the probability of the exposure of any employee being reduced
to insignificance. However, the system must occasionally be opened for maintenance,

and the product and tails material must be withdrawn into appropriate containers,
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-4 - -
L J\teminiomize
o rze

At such timespfthe possibiiity of some small amount of the material becoming air- <§>

borne is—irereased—end[the necessary precautionary measures are follcwede

Essentially the same rules apply in the uranium hexaf luoride manufacturing

falan

portion of the plant. ﬁtrmn—mﬁ—h of—Hrrs—tmrromens + (¢
be_entered for gajntenance—wortatsowtevates—the TiRetHthosd af. peot-urentum '7
I

maﬂmﬁmﬁmﬁer use is made hare of
ltocal ventilation exhausting through filters designed to prevent the escape of the
uranium,

Routine inspections are made of all equipment to detect any conditions
which requfre remedial action. Such ‘inspections are performed daily by line super-
vision and their employees, and on 2 less frequent basis by members of the Health
Physics and Hygiene Department,

Assessment of Exposure

A routine film badge program is maintained such that each employee having
a significant probability of exposure fo penetrating radiation wears a film meter
which is collected, developed, read and evaluated OP a monthly cycle. Currently,

. . A
approximately one-third of the plant population are included in this programe hoyever,

all/plant empioyges will be badggd in the near fu mbination

fi1y/badge is delivered fronyﬁﬂe company whi received the copfract for

tjon of them. This wili/Bé one step in
9{

s g
ot empi es 5o that exposures may be’evaluated more r. pidly and accdrafely in any

program designed/fo give compiete coverage
future dRScheduTed ';:ri‘rical reaction.

Employees whose work involves any possibility of ‘exposure to uranium are
scheduled for urinalysis at a frequency which is determined by their job exposure
probability. The frequency of such schedule may vary from a weekly one for an em—
pioyee whose recent urinalyses have indicated an excretion rate approaching the
plant control limit to an annual one for én indivudual who works in an area where

no uranium should be encountered.
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Continuous air samplers operate in ail areas where an audit of the air
borne uranium has indicated a need for such. The samplers collect onto 2 filter
paper the particulate matter from air which is sampied over an 8-hour work shiff.

The filter paper is then alpha counted in a2 laboratory fype instrument to determine
the airborne uranium concentration. New eguipment or jobs, or any changes in operat-
ing procedures on existing jobs, are checked by an inspection which includes an
evaluyation of 2ir samples collected in the breathing zone of employees and in the
general work location,

sy

The—prcbl-em—.a.f,éirborne beta-gamma active decay products of uranium & con-
+rolied by maintaining the alpha activity of uranium within acceptable limits, but
such air» samples are less freguently counted for beta~gamma 'acﬂvH'y as an added pre-
caution. Checks are also made of such frace impurities as fission products and
transuranic elements to evaluate and eliminate any possibie hazard from an unexpected

accumulation of such materials.

PLANT EXPERIENCE

. The effectiveness of any program may be assessed by the resuits produce;d.
During the year of 1959 there were 7 plant employees who were temporarily rotated to
Jobs involving no radiation exposure, but none of these exceeded the reccgnize.d
quarterly limits. {n fhe same year 2 ;ofal o% 66 employées wére temporarily rotated
to jobs having no contact with uranium, but none of these over a period of six months
averaged an excretion rate indicative of half the maximum pemis;éble body burden.

The monitoring.of plant aress for radioactive contamination has shown that
most work is done in an environment which is maintained well below the maximum per-

‘missible concentration for airborne uranium, There are jobs which produce localized

areas of hat efevated trations of uranium in air" for short pericds of time,
but as new operating techniques are developed these events occur less frequentiy.

The mean of 8810 shiff—len_gfh 2ir sampies collected in work areas during 1959 was
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2.0 x o7t microcuries of alpha activity per cubic centimeter of air; this repre-

sents 342 of the maximum permissible concentration of 6 x 107! Ac/ec.

COSTS CF RADIATION PROTECTION PROGRAM
It is rather difficult to evaluate the cost of radiation protection in a
plant in which the basic responsibility for such protection reverts to l.ine supervi

Bl A2l
sion, and still exclude the costs incurred from the eftforts of +h p

up.  The ;;us'
annual budget for the Health Physics Ocpartmesi for FY-1960 is-approximately $65, 000,
or about 0.3% of the operating expense for the piant, exclusive of power costs,

In addition to this basic cost, other items sucs as the maintenance of
radiation instrumenis which belong to other grOUps; maintenance of local exhaust

ventilation, and the cost of maintaining respirators and masks might also be included.

These activities will approximately equal the cost of the Health Physics budget.

PROTECTION OF ENVIRONS

Even normal uranium at $11.45 per pound is a rather expensive element; so
this represents a great incentive to recover as much in any situation as is economi-
cally feisible. The added desire to maintain a who;escme relationship with neighbor=-
ing communities and individ;als mak;s it essenfial that ai} waste air- be exhausted 3
through filters, and that all effluen+.wafers be maintained at extrimely low concen—
trations of uranium. .

The results of the plant environmenfa; monitoring program for 1959 indicate
that the average of 3 x 107! microcuries of uraniumlper éubic centimeter of air at
the perimeter fenée is below NBS Handbook 69 standards for air be&ond control areas
by a»facfcr of 10, The mean result for beta acfivify,.Z'x }0"2 microcuries per
cubic centimeter of air, is a factor of 500 below the applicable standard,

The monitoring of water in the small, wet weather streams on each side of
the plant during 1959 gave an average alpha activity of 1.07 x IO-7 m}crocuries per

cubic centimeter and a mean beta analysis of 2.88 x (078 Mc/ce. These figures are
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approximately factors of 200 and (G, respectively, below the stendards recommended
for water beyond 2 restricted area. Sampies coilected in the Ohio River below this
;ﬁlanf show no greater alpha activity than samples colliected above the plant in that
river. The beta activity of 2.23 x 10'7 pc/cc, while slightly elevated above the
upstream results, is a factor of approximately 100 below the standard listed in NBS

Handbook &9.

EFFECTS OF POS31BLE CHANGES (N LIMITS

In the sight years of operations at the Paducah Plant the accumulation of
internal deposits of uranium by employees has been minimai, and exposures to penetrat-
ing radigjri‘on' have beex: less than the maximum figures: accepted naticnally., There has

been ng evidence of,iﬁjﬁ?ﬁ' either acute or chronic, to any employee from radiation

or radiocactive materials. EHUWW, as Wit Emptoy +— ytRustEyy—th ...,.)

2

(2
remain some—t +e-p tbitibyofiojucy.  The guesijme—inr-as—rc—'whaﬁexfem (
should go—i ping—to-reducaSUCh EXposures Yo zero.
I+ has been estimated that if standards were reduced to 50% of the current
Thei woold

values, an.expenditure of approximately $2,000,000 might be necessary. Gvide eddher

a method for doing much mainfenance.and handling of material by remote cuntrol such as

+hat utilized around nuclear reactors and in the processing of the—were-hezerdeus plu—
.Tcnium, la_raducing the teeq y—tor—th & ot handling such materials P ming (F
ma-iad et wv;‘pm:ul.j 1¥ the present radiation standards were ‘o be reduced

by a factor of 5 or 10,the 'ramificaﬂons would be numerous. A cost vs.resuit relation-

ship which might be nearly linear if radiation |imifs were reduced by 2 facfcr of 2, pandi
Lo
would probably more nearly be exponential at the factor.of 10. Thus, cosfsﬂlculd
s
increase much more rapidiy than would the desnred reduchon nn radiation exposure

In addition to the initial ;xpense involved, i
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permissible concentration of soime isotopes would reduce these levels below those
which can be measured today.

Conversely; it such standards were to be raised by 50 of the present
values, it would be possible to save some of the money being expended to control

exposures,

The accumuiation of evidence over the past 8 years at the Paducah Plant,
and +the past 15 years at other plants operated bv tinion Carbide Nuclear Company in
+his industry, shows that standards are being met, and there seems to be no evidence

that anyone has suffered damage at these levels.
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Burial

Burial of contaminated scrap metal as waste is the disposal method
used primarily at ORNL. The contaminants are typically mixed beta and
gamma emitters, and the potential for decontaminating the metal for
recycle or recovery by existing methods is negligible. Also, ORNL buries
contaminated metals received occasionally from ORAU and CARL, which are
not routinc generators. Waste burial charges at ORNL are based om total
cost recovery operations at the curreat rate of $271/m3 ($7.68/££3). It
should be noted that the volume of existing ferrous scrap stockpiles alone
is estimated at nearly 10° m3 (3 x 108 £t3). The Y-12 plant and GAT have
used burial as a m:aas of disposal, although both also stockpile contami-
nated metals in above-ground storage yards. The CEER recently shipped
about 20 tons of contaminated metal (primarily aluminum) from decom=
missioning a research teéctor to Barnwell, South Carolina, for disposal

by burial.’
Above-Ground Storage

Above—ground storage is the major handling method employed for the
bulk of the contaminated scrap generated at ORO-managed sites. Scrap yards
are used at all three enrichment plants (Figs. 1 and 2), as well as at the
FMPC in Fernald (Figs. 3 and 4) and at Y-12 in Oak Ridge (Fig. 5). This is
perhaps the most economical short-term means of handling the scrap, pro-
vided that land is available and_the necessary precautions have been taken
to minimize leaching of radionuclides by rain to the soil and groundwater.

Stockpiling of classified contaminated metals requires covered
storage and security fencing. This waterial is curreantly stored in vaults
or secured warehouses, which is slightly more expensive than unclassified

' scrap yard storage. Much of the classified scrap is already scheduled for
declassification by smelting, which is discussed later,

The practice of scrap yard stockpiling was originally envisioned as
an interim solution until regulations establishing minimum contamination
levels for low-enriched uranium were approved. Although this method is

economical in the short term, the negative aesthetics of the scrap yards
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and the questionable use of land, facilities, and resources make them a
less than desirable long-term solution, particularly in view of the
current emphasis ‘on resource conservation, corporate responsibilities, and

environmental concerns.
Smelting

Smelting 1s used at several sites primarily as a means of
declassifying shape~classified nickel and aluminum scrap. In addition,
smelting provides volume reduction and &econ:amination of most metals by
slagging,® although decontamination of aluminum by slagging has been
demonstrated only -on a laboratory scale.? The remaining contaminants are
dispersed throughout the metal. Accurate analysis is also possible by
sampling the molten metal before ingot pouring. Smelting transforms scrap
yard metal into rows of stacked ingots, which are then available for
recycle or burial at significantly reduced costs. However, much of the
scrap metal consists of large components, which require extensive size
reduction to fit into the furnace; thus smelting is labor as well as
capital intensive. ; '

Smelting is used most extensively at the Paducah Gaseous Diffusion

Plant, primarily for shape declassification. Smelting capabilitié “at
PGDP consist of a 6-ton Brown—Boveri induction furnace, a :evétbetﬁtoty
furnace, and a direct-fired drip mel:e_t; The latter two are used basi-
cally for aluminum melting. The drip melter in particular 1s used for
selective melting of aluminum from unconﬁaminated composite scrap metal
components generated by Y-12. »
The induction furnace can handle both ferrous and nonferrous‘ scrap.
It has been used for production runs of nickel, aluminum, Monel, cobalt,
and most recently nickel-plated steel. The scrap is melted and cast into
one-ton ingots directly from the furnace by a hydraulic tilt-pour
mechanism (Fig. 6). Ingots are dumped from the molds when cooled and
stored outside the building on concrete pads (Fig. 7). A pretréatment
system is being installed to defluorinate the uranium—contaminated nickel
before smelting. This is done to minimize corrosion of the furnace liner.
Once this system is installed, PGDP will begin a smelting campaign with
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ABSTRACT

" - A knowledge of cascade history relative to reactor tails has been useful
in answering many questions which have anisen over the years and continue to
arise. This report contains a comprehensive summary of historical data which
should be useful in answering such questions in the future.
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‘INTRODUCTION

A knowledge of cascade history relative to reactor tails feeds has been
useful in answering a substantial percentage of questions referred to the °
Analytical Services Lab by various PGDP and other Nuclear Division groups.

~Questions continue to arise concerning concentrations of radiochemical
impurities and minor isotopes in PGDP feed, product, and ‘tails. Much of the
historical data has been published in voluminous classified reports; however,
production reactor tails information has since been declassified. Presented
here is a comprehensive unclassified summary of reactor tails feeds to the
PGDP cascade from startup (FY-53) through the last year such material was fed
(FY-76). Data relative to destination of minor isotopes and radiochemical
impurities are included. It is hoped that this summary will be useful in
answering future questions concerning the cascade.

DOMESTIC REACTOR TAILS RECEIVED AND FED AT ENRICHMENT PLANTS

. Appendix 1 summarizes feeds to and withdrawals from the PGDP cascade
- from startup (FY-53) through FY-76. Depleted reactor tails were fed to the
cascade from FY-53 through FY-64. That feed was again reinstated in FY-69
and continued through FY-74 except for FY-71 when none of the feed was of
reactor origin. Enriched reactor tails received from Hanford were fed to the
cascade during only three FY's, those being 73, 75, and 76 (Actually was fed
from April through June 1973, and June 1 through September 11, 1975). No
reactor tails, depleted or enriched, have been fed to the Paducah cascade
since September 11, 1975. We still have in the yard for future feeding 335
MTU of depleted reactor tails at an average assay of 0.633 wt. % 235U, We
received more enriched reactor tails than was fed; however, the remaining
material was never converted to UFg and is being shipped to NLO as U03. The
material being shipped to NLO has an assay greater than 0.80 wt% 235U,

Appendix 1 can be used in making ball park judgments concerning the
cascade for any of the 24 years from startup through FY-76. Although the
history of PDF and SHAFT feeds are not precisely known, they have little
effect on anything but 236U since impurities preferentially move up stream.
It will be observed from Appendix 2 that approximately 65% of the PGDP
cascade feed for FY-73 was reactor tails. That is by far the highest per-
centage for any year. Periods with the next greatest percentage were FY-57
and FY-70 with about 35% each. Although percentage of reactor tails feed was
relatively small, the period between June 1 and September 11, 1975 is of
interest since ERT contained higher concentrations of Tc and 236y.
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Appendix 3 gives a detailed summary of all production reactor tails fed
to enrichment cascades through FY-74. Not included is 1373 ‘tons ERT fad to
the PGDP cascade between June 1 and September 11, 1975 (415 tons in FY-75 and
958 tons in FY-76). It will be observed that over 94% of all production
reactor tails were fed at Paducah with less than 0.5% being fed at GAT.

Some foreign reactor tails, chiefly French and English (BNFL), have been
received and fed at ORGDP. An average of 20 cylinders per year has been
received by them since 1969, with the range being 0 to 53 cylinders per
calendar year,

Appendix 4 compares total quantities of reactor tails and normal fed to
_ the three enrichment plants through FY-74. " Other feeds for the period were
recycle material PDF, SHAFT, and ORGDP or PGDP product.

Appendxx 5 summarizes total feeds and productions at Paducah through
FY-76 {24 years}. It will be observed that recycle (POF and SKAFT), normal
{natural), and reactor’ tails feeds constituted approximately 69%, 17%, and
13%, respectively. Production was about 82% taﬂs, 16.5% product and 1. 5%
special side withdrawal.

Appendix 6 summarizes the enrichment plant tails stockpile as of June
30, 1975, while Appendix 7 gives net enrichment plant tails through June 30,
1975, It is obvious that most tails produced through that time had been
refed as PDF or SHAFT. Shipments and discards Hsted in Append1x 7 were from
Paducah, chiefly as UF, and U metal.

CONTENT OF 'SUBSTANCES PECULIAR TO REACTOR TAILS
MINOR ISOTOPES

Appendix 8 compares calculated 236y production in reactors with analyti-
cal measurements, and good agreement is shown for material received prior to
1967. Material processed after recycling started contained more 238U ag
expected; however, calculations are not possible without complete history.
Measurements indicated that reactor tails received after 1967 contained an
average of about 20% more 235U than that received earlier (eg: 133 instead of
110 ppm for HRT and 204 instead of 170 ppm for SRT). All enriched reactor
tails have been recycled, so there is no way of calculating 236U concentra-
tion. S5ix measursments performed (3 on UFg; fed to the cascade and 3 on
U0; sent to NLO) gave a 235U average of 473 ppm (0.0473 wt. %) with 2 range

oraresem  Unclassified
wkﬁ—




Unlike 238y which 1s of reactor origin, 234U tends to enrich and deplete
in proportion to 235U as UFg moves through the cascade. Thus, 234y doesn't
vary greatly for any specific 235U concentration; however, feed distribution
can produce some 23U variability which is difficult to visually detect over
the Paducah isotopic range. A high proportion of PDF or SHAFT feed tends to
reduce the 23%U gradient relative to 235 since 23U has been preferentially
depleted in such material. A high proportion of reactor tails feed tends to
enhance the 234U gradient relative to 235U since 235§ in such material has
heen depleted while 23%U remained relatively unchanged.

" TECHNETIUM-99

In- November 1973, I gave Alice Story a 99Tc estimate of 7 ppm £30% (U
basis) for all depieted reactor tails received at Paducak. Hundreds of
measurements had been performed from 1959 up to that time and essentially all
of them clustered in a range of 4 to 10 ppm on a U basis.. That is still the
best 99Tc concentration estimate for all HRT and SRT uranium received through
FY-74, Only five measurements were performed on ERT, two on material fed to
the cascade and three on material shipped to NLO, and the average concentra-
tion was 16 ppm on a U basis which is the best estimate for that material.
Appendix 9 summarizes HRT, SRT, and ERT uranium fed to the Paducah cascade -
and estimates the 99Tc received in it. Based on Tc balance data accumulated
prior to December 1973, Alice Story estimated that about 95% of Te entering
the feed plant with UO; is withdrawn in the UFg product, and about 90% of
that in feed plant product ‘cylinders is vaporized to the cascade giving a net
cascade feed percentage of about 85. As seen in Appendix 9 an estimated 539
kg of Tc was fed to the cascade after correcting the net cascade feed percen-
tage for approximately 27 kg of Tc trapped in C-410 MgF, traps.

NEPTUNIUM-237

Neptunium concentration of reactor tails uranium is summarized in
Appendix 10. Measurements were not made on material received prior to FY-57
and most measurements performed after that were on monthly compesite samples
of UQ; received. Complete analyses were not performed on any stream, and
measurements on some were more fragmentary than others. Even so, Appendix 10
gives the best estimate for the quantity of 237Np received in reactor tails
fed at Paducah. Between 10% and 40% of 237Np received entered the cascade
with UFg according to estimates made by W. R. Golliher and associates. Using
an estimate of 25%, approximately 4.6 kg of 237Np was fed to the Paducah
cascade. .

Unclassified
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PLUTONIUM-239 (INCLUDES PLUTONIUM-240 CALCULATED AS. PLUTORIUM-239)

Plutonium concentrations of reactor tails uranium is summarized in
Appendix 11, Measurements were made starting in FY-54; however, analyses
were biased high for material received prior to 1967. Up to that time, pulse
height analyses were not performed to correct measurements for alpha emitting
impurities {chiefly Np}; so, the 4 ppb average constitutes an upper limit for
233py.  Most Pu received was deposited in Feed Plant ash receivers, and very
Jittle accompanied UFg into the cascade. Cascade dusts near reactor tails
feed points were analyzed for Np and Pu in 1966. Since Np is known to be
more mobile in the cascade tham Pu, the relative ratio of Np and Pu alpha
activity should have given a conservative upper limit for Pu fed. Those
measurements showed 23%Pu activity to average <0.2% of the 237Np activity..
Extrapolating on the assumption that 4.1 kg. Np had been fed to the cascade
.up to that time, less than 0.1 gram of Pu would be indicated. Plutonium fed
after 1967 was <20% of that fed previously, so 0.1 gram is the best estimate ~
of 239Py fed to the cascade. :

FISSION PRODUCT -BETA AND GAMMA

A nuclear. power reactor fueled with 235U produces fission products at
more thin 80 different mass numbers which further decay to produce a total of
more than 260 radioactive species. Most of the radioactive nuclides have
short half lives, and decay to negligibie concentrations in a matter of a few
months. A few have long half lives and/or Jow yield resulting in negligible
radioactivity. Considering half 1ife, fission yield, and radioactive
emission, seven species would be expected to produce a predominance’ of
fission product gamma radicactivity after a period of 4 to & months aging;.
those being %5Zr-Nb, 103Ru, 106Ry, 125sh, 137Cs, I#liCe, and l%4Ce. In the
mid-seventies, [ devised a procedure for measuring those seven species as a
substitute for the antiquated gamma specification measurement which was based
on using a high pressure gamma chamber to compare fission product gamma to
that of aged natural U. The new procedure which permits modern pulse height
analyzer instrumentation to measure fission product gamma has been proposed
to DOE. In the processing of spent reactor fuel, transuranic elements and
fission products are preferentially separated from uranium, further reducing
fission product radioactivity; however, decontamination factors differ for
the various species. ' :

At least four of the seven expected gamma emitting fission products were .
identified by ORNL in Paducah Feed Plant ash during the 1957-1958 period;
those being 35Zr-Nb, 106Ry, 137C5, and l4%Ce, They identified the same four
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species in 1963 Feed Plant ash and failed to detect 125Sb. In the mid six-
ties, the Paducah Lab identified fission product gamma energies in reactor
return UO; which could account for part or all of the following nuclides;
103y, 106Ry, 137¢s, 141Ce, and 14%Ce. Thus, it is_possible that six of the
seven gamma emtters have been indicated in reactor return U0; or Paducah
Feed Plant ash.. '25sb has not been indicated, and I am not aware of a posi-
tive identification for 193Ru and 3#1Ce. Most reactor returns were processed
at Paducah before sophisticated instrumentation was available to identify
specific radioactive nuclides, so trace concentrztions of unidentified spe-
cies were possible. I once saw & report draft that quoted the following:
fission product gamma distribution for typical reactor return material, but-I
am not privileged to the source of the data.

Radioactive Nuclide % of Total Fission Product Gamma
106gy ) 75
95Zr-Nb 22
137¢g 1
lubCe 1
All others 1

Although there are about a half dozen pure or essentially pure beta
" emitting fission products with adequate half life and fission yield to sur-
vive 4 to 6 months aging, most of them apparently have relatively large
decontamination factors in the uranium recovery process. Technetium is a
notable exception since it was received in the greatest concentration of any
fission product; however, it has been discussed separately. One other pure
beta emitter, 20Sr, was possibly received in trace concentrations. A few
ORNL measurements in 1957 indicated positive concentrations of Sr in Paducah
Feed Plant ash while similar measurements in 1958 indicated Sr concentrations
to be below the detectability level. In 1963, ORNL detected Sr in Paducah
Feed Plant ash but not in reactor return U0;. If other pure beta emitters
were received, they were not identified. ’

In summary, we received large quantities of 9%Tc in reactor return
uranium material, Four gamma emitting fission products were positively iden- .
tified in Paducah Feed Plant ash; those being, ¥5Zr-Nb, 196Ry, 137Cs, and
ls4Ce, There are indications that 99Sr, 103Ry, and 1“lCe were received.
Except for Tc, only trace quantities of fission products were received in
reactor return U0;. Total fission product gamma was consistent’ly less than
10% the gamma activity of aged natural uranium.

Unclassified =
- CONEIDERTAL:
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FOREIGN-REACTOR. TAILS RECEIVED AT ORGDP

As mentioned earlier, an average of 20 cylinders per year of foreign
reactor returns has been received at ORGDP since 1969. At least a few of
the cylinders, designated as "Russian”™ by the intermediate supplier, had
apparently never been in a reactor. Most of the foreign reactor returns
came from England (BNFL) or France, with France providing the predominance
of the material.. France suppiied all the cylinders received in the past

" two years (A1 cylinders total for CY—Bl and Cv.-22},

Cylinders were 2-1/2 ton capacity, so DRGDP has been receiving an
average of about 34 tons reactor return uranium per year. Total for 14 years
is about 470 tons. :

Appendix 12 summarizes isotopic and radiochemical measurements on French

- reactor returns for CY-82. None of the foreign reactor returns has exceeded
radiochemical specifications since 1973, and isotopic specifications have
never been exceeded. ‘Other specifications have been exceeded on only four
cylinders of foreign reactor returns since 1973, and all those were French
cylinders received in 1982 which failed to meet the Mo " specification.
Federal Register Specifications have not been exceeded by any foreign reactor
returns except those from France. During the period CY-69 through CY-73, ten’
French reactor return cylinders failed to meet specifications; six for tran-
suranic alpha, one for fission product beta and gamma, and three for
elemental Mo, .

The transuranic alpha measurement is derived from nep;cunium -and pluto-
nium analyses. Over the past two years, the Pu has ranged from <0.01 to
about 0.04 ppb on a uranium basis while the Np has ranged from <3 to 10 ppb.

DISTRIBUTION OF MINOR ISOTOPES AND RADIOCHEMICAL IMPURITIES IN PGOP CASCADE
MINOR ISOTOPES ‘

Measurements have been made for minor isotopes in PGDP tails and product
at random intervals since 1955, and data is summarized in Appendix 13.
Unfortunately, no measurements were made for the period June 1973 through
July 1976, Gaps between successive measurements are relatively brief for the
remainder of the time period October 1955 through December 1982.

For the measurements made, 2350 in nominal 0.2 wt. % tafls attained a
maximum of 0.0045 wt. % .in December 18969. For nominal 0.3 wt. % tails, the

___Enclas’sifie‘d
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maximun measured was 0.0092 wt. % in December 1872. The highest” 236y
measured in PEDP product was 0.0701 wt. % on a cylinder mthdrawn May 21,
1973 which had a 235y enrichment of 1.6 wt. %.

As expected, the 23%U assay range for specific 2350 enrichments was
relatively small, For example, 23%U in nominal 0.2 wt. % tails ranged from
0.0006 to 0.0010 wt, %. For nominal 0.3 wt. % tails, 23% ranged from 0.0012
to 0.0018 wt. %. The highest 234 measured in product was 0.0172 wt, %
obtained in June 1978 when product eniichment was at a nominal 1.95 wt. %
Tevel. . .

Maximum 235U.enrichments in PGDP product have been estimated by com-
paring available measurements to cascade feeds (Appendices 2 and 13).
Reactor tails constiiuted a far greater fraction (~65%) of feed to the PGDP
cascade in FY-73 than for any other year, and a portion of that feed for the
Yast quarter was ERT which had a much higher 238U enrichment than depleted
reactor tails. Four minor isotope measurements were made on FY-73 PGDP pro-
duct, and all were higher than any measurement performed in another year. A
236y enrichment of 0.0292 wt. % on 1.7 wt. % product was obtained at the end
of December 1972 when reactor tails constituted about 85% of the cascade feed
but before ERT feed was introduced. The highest enrichments méasured were
for May 1973 when ERT constituted about 52% of the feed and combined reactor
tails accounted for about 93%. Average 238 enrichment of three cylinders
withdrawn that month was 0.0625 wiX (0.0701, 0.0608, and 0.0565).

Estimates have been scrutinized to determine the maximum 238y enrich~
ment contributed to reactor grade UFg (3 wt. % 235)) by the 238y in PGDP
product.  Enrichiments in the order of 0.1 wt. % 238U would be expected if
cylinders produced in the last quarter of FY-73 were fed undiluted to an
upper cascade. Product from all other periods would be expected to produce
reactor grade UFg with 236y enrichments less than 0.05 wt. %; however, higher
concentrations cannot be completely ruled out for the period June 1 through
September 11, 1975 when ERT constituted a relatively small percentage of PGDP
feed.

TECHNETIUM-99 ..

Measurements for Tc in cascade tails were not made on material withdrawn
prior to June 1973 when I asked that two tails cylinders be field sampled
specifically for measuring radiochemical impurities. Reactor tails consti-
tuted approximately 651 of the total feed to the cascade in FY-73 and about
27% for the preceding year. For the month in which the two tails cylinders
were withdrawn, over $6% of the feed to the cascade was reactor tails.

Uncl assn‘led
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Measurements for Tc indicated the concentration to be <1 ppb for both cylin-
ders. " A cascade product cylinder sampled the same month contained 20 ppm Te,
the highest concentration ever measuréd on that stream. At Teast 35 addi-
tional tails cylinders were ana‘lyzgd for Tc for the period FY-75 through
FY-82, and all measurements were below the detectability level {1, 5, and 10
ppb detectability levels were used during the period). Thus, there is no
reason to assume that any Tc went with the PGDP tails stream.

A MgF, trap was installed in C-310 te reice Tc concentration in cascade
product, and started operating January 28, 1963. ORGDP made Tc measurements
on PGDP product for the five months preceding the installation, and the con-
centration average was 3.2 ppm. They continued measurements for four months:
following installation during which time the average dropped to 0.15 ppm.
The trap was dumped_ about four months after installation, and 5.0 kgs Tc was
contained in the MgF,. The second trap bed was dumped 5.5 months following

‘ . the first and contained 6.4 kg Tc. At some later date, dumpihg the MgF, trap

beds became lax, saturation resulted, and Tc again increased in cascade
product. Unfortunately, there were no Tc measurements on cascade product
from 1963 till FY-72; however no reactor tails were fed for the period FY-65
' through FY-68 nor for FY-71.

Routine Tc measurements on cascade product were not started until FY-72,
Measurements since that time are summarized in Appendix 14. "It will be
observed that the Tc concentration peaked at an average of about 6 ppm in
FY-74 and declined from that point on. In FY-82 for the first time the Tc -
concentration in PGDP product averaged below the detectability level of 0,01
ppm. - . . 2

No attempt is made here to establish a material balance for Tc entering -
the cascade. It is known that substantial quantities were shipped out in
PGDP product, trapped in MgF,, and removed with cascade equipment during the
two improvement programs. Also, some Tc was vented out the C-310 stack.

NEPTUNIUM-237

Measurements for Np in cascade tails were not performed until two June
1973 cylinders described in the previous section were subsampled for radio-
chemical analyses. Measurements indicated Np concentration to be <1 ppb on
both those cylinders. At least 38 additional tails cylinders were analyzed
for Np during the period FY-75 through FY-82, and all measurements were below
the detectability level (1 and 5 ppb detectability levels were used). Thus,
there is no reason to assume that any Np went with the PGDP tails stream.

Unclassified
=CONERENTIA




Uncla?smed
Three PGOP product cylinders withdrawn in May 1973 were the f1rst to be-
ana]yzed for Np, and 59 additional product cylinders were analyzed over ‘the
period FY-76 through FY-82. A few cylinders in the FY-76A-77 period exceeded - -
the 5 ppb detectability level, and one of the 10 cylinders in FY-80 exteeded
the 1 ppb detectability level being used that year. The highest concentra-
tion measured was 27 ppb in a cylinder from the FY-76A-77 period.

There were earlier indications that traces of Np were entering the pro-
duct stream. Three MgF, trap beds dumped in the 1964 to' 1966 period con-
tained an average of 1.9 ppm Np after being leached, while the leach solution
contained 0.38 ppm. By way of comparison, average Tc concentrations for the
three trap beds were 9000 ppm in the leach solution and 2266 ppm in the
Teached MgF, pellets.

In summary, it is known that a small quantity of Np was trapped in C-310

MgF, beds during the mid sixties. Some product cylinders withdrawn in the

FY-76A-77 period contained Np at a level above the 5 ppb detectability level,

_with'the highest concentration measured in any cylinder being 27 ppb. Thus,

it is concluded that some product UFg produced at the PGDP contained traces
of Np.

Most Np which entered the cascade was probably removed with cascade
equipment during the two improvement programs. Small quantities were shipped
out with PGOP product and collected on MgF, trap beds. Also, it is lxkely
that traces were vented out the C-310 stack to the environment.

- PLUTONIUM-239 (INCLUDES PLUTONIUM-240 CALCULATED AS PLUTONIUM-239)

Measurements for Pu in cascade tails were not performed till 1964 when
the Italians claimed U metal fabricated from PGDP tails contained 1.5 ppm Pu.
Analyses were made at that time to assure the material shipped to them con-
tained <0.01 ppm Pu, and the Italians eventually agreed that they were in
error. Low detectability Timit measurements were not performed -on PGDP tails
withdrawn prior to June 1973 when two cylinders referred to in the previous
sections were analyzed for radiochemical impurities. Both cylinders con-
tained <0.01 ppb Pu. Precise measurements have routinely been made on PGDP
tails since 1975, and the detectability limit of 0.01 ppb has not been
exceeded. Thus, it is concluded that no Pu has been withdrawn in PGDP tails.

Three PGDP product cylinders withdrawn in May 1973 were the. first to be
analyzed for Pu, and cylinders were analyzed each year from FY-76 through

Unclassified




£Y-82. Of 60 measurements made, only two cylinders gave positive concentra-
tions, those being 0.02 and 0.06 ppb. Thus, it is possible, but by no means
conclusive, that traces of Pu fed to the cascade were withdrawn in product,
- At the levels observed, contamination in one of the laboratory preparation
steps is always a possibility. The 0.06 ppb measurement was obtained in the
FY-76A-77 period when the detectability level was 0.05 ppb while the 0.02 ppb
measurement was obtained in FY-80 when the detectability level was 0.01 ppb.

- . 1 have estimated that only about 2.1 .gram #u entered the PGDP cascade,
Most of that was undoubtedly removed with cascade equipment during the two.
improvement programs. It is possible, but not probable, that traces of Pu
entered the PGDP product stream. ’

FISSION PRODUCT BETA AND GAMMA .

Only two fission products have been identified in the PGDP cascade.
Discussed eariier was 99Tc which moved slowly from feed points up the cascade -
to C-310. Trace concentrations of 137Cs have been identified in cascade
dusts. It is possible that traces of the shorter half life fission products
{95Zr-Nb, Ru, and Ce) could have been detected in cascade dusts if. sophisti-
cated instrumentation had been available during the period when most reactor
tails were being fed to the cascade.

CONCLUSIONS

The overall average 235U concentration of 101,268 tons reactor tails U
fed to the Paducah cascade from startup through FY-76 was about 126 ppm
(0.0126 wt. %). Measurements for 236U in nominal 0.2 wt % PGDP tails have
ranged from essentially zero when no reactor tails was being fed to a maximum
of 0.0045 wt. %. Measurements on product have ranged from essentially zero
to 0.0701 wt. % which was at a 1.6 wt, % 235U enrichment, Reactor taiis
feeding history and 235U measurements for 24 years indicate that the predomi-
nance of PGDP product could have been enriched, undiluted, to reactor grade
UFg (3 wt. % 235U} without attaining 0.05 wt. % 238y, A notable exception
is PGDP product produced in the last quarter {April through June) of .FY-73, ~
which contributed about 0.1 wt. % 238y to reactor grade UFg.. A possible
exception is product from the period June 1 through September 11, 1975;
however, it is estimated that 236y concentration contributed by it was well
below the 0.1 wt., % level, :

Unclassified
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It is estimated that 534 kg, 4.6 kg, and 0.1 gram, respectively, of Tc,
Np, and Pu have been fed into the PGDP cascade. There is no indication that
any of these substances ever entered the PGDP tails stream. Substantial
quantities of Tc entered the product stream as did trace quantities of Np.

" The ‘predominance of Pu apparently didn't migrate extensively from fee
points.

Unclassified
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SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE
: ENT- tadd
F{-53 THROUGH FY-76 TR
Feeds ) Withdrawals \
R Quantity Assay Quantity Assay
Source Tons U Wt. g 235y Type  Tons U We. 3 235y
FY-53
POF - 6029 0.40 to 0.65 Tails 7809 89.39 to 0.82
ORGDP SHAFT 1462 0.43 to 0.72 Prod. 1340 0.87 to 1,04
HRT 1565 ©0.66 Misc. . 3
Misc. ~ 6 0.71
9157 057
FY-54
. POF 16588 . 0.38 to 0.68 Tails 20678 .29 to 0.51.
ORGDP SHAFT 3869 0.43 to 1.02 Product = 3941 0.98 to 1.53
HRT 4104 0.67 Misc. 9 .
Misc. 218 0.69 to 1.44
. 2577 F21549
FY-55
POF - 40070 0.25 to 0.80 Tails 44101 0.20 te 0.32 |
ORGDP SHAFT 3964 0.37 to 0.80 Product 4104 0.88 to 1.31
GAT SHAFT 1619 0.37 to 0,80 Special - 1459  0.695 to 0.715
HRT 4065 0.66 Misc. 19
Misc, 116 0.40 to 0.73 - |
~ 75835 9683
FY-58
POF 50039 0.17 to 0.33 Tatis 56942 0,16 to 0.20
ORGDP SHAFT . 4819 0.20 to 0.67 Product 8096 0.70 to 1.00
GAT SHAFT 29854 ' 0.18 to 0.2¢ Special 427 0.71
HRT 7383 . 0.67 . Misc. 23 .
UK SHAFT 95 0.39 to 0.42
FPN 140 . 0.708
Misec, 54 0.29 to 1.05
5485 : - BE4EE
“Unclassified
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SUMMARY OF FEEDS AND WITHORAWALS - PADUCAH CASCADE

. - APPENDIX 1

_{Continued)

FY-53 THROUGH FY-76

Feeds Withdrawals
Quantity Assag . Quantity Assay
Source Tons U Wt. % 235y Tvpe' Tons U Wt. % 23sy
FY-57
POF 3632 0.18 to 0.33 Tafls = 9585 0.17
ORGDP SHAFT 4954 0.29 to 0.40 Tatls 7889 0.23 " -
GAT ‘SHAFT 4871 0.29 to 0.40 Product 9968  0.85 to 1.11
HRT 9674 0.66 Special 204 .95 -
UK SHAFT 598 0.39 to 0.43 ‘Misc., - 11
FPN 3051 . 0.709 to 0.712 .
Misc. 859 0.29 to 1.02
Fy-58
POF 3514 0.27 to 0.33 Tails = 22769 0.28 to 0.42
ORGDP SHAFT 5328 0.38 to 0.42 Product 7425 1.10 to 1,32
GAT SHAFT 5238 0.38 to 0.41 Special 534 0.95
HRT 7653 0.65 Misc. 8
UK SHAFT . 409 0.38 to 0.44
FPN ' 8502 0.693 to 0.712
Misc. 38 0.37 to 1.34
: 30736
FY-59
POF 9205 0.14 to 0.35 Tafls 33034 0.30 to 0.34
ORGDP SHAFT 5666 0.39 to 0.42 .Praduct 7014 1,38 to 1.42
GAT SHAFT 5490 0.38 to 0.41 Special 1143 0.95
HRT R 6193 0.65 Misc. 9
FPN 14354 0.696 to 0738
TEN 230 0.71
Misc. 38 0.84 to 1.40 .
118 20

Unclassified
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- APPENDIX 1
(Continued) |

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE
FY-53 THROUGH FY-76

Feeds . Withdrawals
. Quantity Assag Quantity Assay
Source Tons U Wt. % 235§ Type Tons U - Wt. % 2354
FY-60
: PDF 4761 0.35 .Tails 29745 0.34
© ORGDP SHAFT 6271 0.40 to 0.50 Product 6452 1.40 to 1.60
GAT SHAFT 5926 0.40 to 0.41 Special 1223 0.95
HRT ‘6292 0.64 - Misc. 20
SRT 25 0.60 ’
.FPN 10211 0.696 to 0.707
TEN 3928 0.711
Misc. 41 0.60 to 1.52
37455 37440
FY-61
PDF 8622 0.35 to 0.43 Tails 34507 0.34
ORGDP SHAFT 6409 0.39 to 0.43 Product 6428 1.45 to 1.63
GAT SHAFT 6245 0.39 to 0.42 Special 904 0.95
HRT 6205 0.64 Special 6 1.2
SRT 12 0.60 - Misc. 8
FPN 9466 0.597 to 0.710
TEN 4892 0.711
Misc. 8 0.59 to 1.60 -
%1859 1353
FY-62
PDF 16808 0.36 Tails 40449 0.34
ORGDP SHAFT 6065 0.39 to 0.51 Product 6257 1.38 to 1.62
GAT SHAFT 6148 0.39 to 0.42 Special 282 0.95
HRT ~ 6713 0.63 Special 399 1.2
SRT 265 0.60 Misc. 7
FPN 6692 0.711
TEN . 4676 0.711
Misc. 3 0.77 to 1.62
Unclassified
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APPENDIX 1
“(Continued)

FY-53 THROUGH FY-76

e

. Feeds Withdrawals
Quantity Assay Quantity Assay
Source - Tons U Wt. % 235U -Type  Tons U Wt. % 235y
FY-63
POF 55578 0.34 Tails 71738 0.30 to 0.31‘
ORGDP SHAFT 5509 0.38 to 0.42 Product 6361 1.19 to 1.41
GAT SHAFT 4568 0.36 to 0.40 Special 1172 - 0.95
HRT 7293 0.64 Special 7 1,20
SRT. 452 0.60 ' Special 419 1.24
FPN 2311 0.709 Mise, 6
" TEN 4058 | 0.711
Misc. - 1 1.24 to 1.41
79710 73703
FY-64
POF 55779 0.30 to 0.32 Tails 67679 0.29 to 0.30
ORGDP SHAFT 4102 0.37 to 0.40 Product 4834 .
GAT SHAFT . 3556 0.30 to 0.33 Special 1991 0,95
HRT 6025 0.63 Special 559 1.25
SRT 978 0.60 Misc, 1 :
FPN 711 0.70 to 0.71. \
TEN 3848 0.711
Misc. 1 0.84 .
75000 75064
FY-65 .
POF 24610 0.32 Tails 20690 0.20 -
Misc. 1 0.86 Product 3851 0.95 to 1.22
Special 69 0.95
Misc. 3 0.30 to 0.50
24611 2'4'51"5 :
FY-66
PDF 25334 0.20 to 0.31 Tails 21572 0.20
’ Product 3704 0.95
Special 106 0.95
25338
Unclassxfled
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- APPENDIX 1
* (Continued)

SUMMARY OF FEEDS AND WITHDRAWALS - PADUCAH CASCADE

" FY-53 THROUGH FY-76 -

Feeds Withdrawals
' Quantity - Assay Quantity Assay
Source Tons U Wt, % 235y Type Tons U Wt. % 235y
-FY-67
PDF 21244 0.30 Tails 18312 0.20
Misc. 7 0.96 Product 2934 0.96.
71251 - 21246
FY-68
PDF 26560 * 0.27 to 0.30 Tails 23796 0.20
Misc. 7 0.96 Product 2762 0.96
76567 26858
FY-69
PDF 7106 0.20 to 0.33 Tails 12234 0.20
ORGDP SHAFT 2463 0.26 to 0.52 Product 6022 0.98
GAT SHAFT 2654 0.24 to 0.51 " Misc. 2
HRT . 4781 0.64
FPN 538 0.708 to 0.712
TEN 700 0.711
Misc. .13 0.21
18255 18258
FY-70
PDF 50 0.20 Tails 7678 0.20
ORGDP SHAFT 4463 0.39 to 0.52 Product 5438 0.90 to 0.97
GAT SHAFT 3618 0.38 to 0.50
HRT 4518 0.64
SRT 11 0.59
TEN 412 0.711
13072 13116
Unclassified
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APPENDIX 1
" (Continued)

FY-53 THROUGH FY-76

.

Unclaésified

) Feeds Withdrawals
Quantity Assay Quantity Assay
* Source Tons U Wt. % 2354 Type Tons U Wt. % 235y
FY-71
PDF . 56 0.20 . Tails 7789 " 0.20
ORGDP SHAFTY 4958 0.19 to 0.53 Product 6144 0.89 to 1.05
GAT SHAFT 4526 0.46 to 0.52 Misc. 2 .
TEN 4354 0,711
Misc. 1 0.705
1389% 13935
) FY-72
ORGDP SHAFT 6062 0.46 to 0.60 Tails 6 g.20
GAT SHAFT . 3010 0.34 to 0.51 Tails 13316 0.30
HRT 5283 0.64 to 0.65 Product 5917 0.90 to 1.40
TEN 4918 0.711 Misc. 4 .
19273 19243
FY-73
ORGDP SHAFT 844 0.59 to 0.62 Tails 11256 . 0.30 .
HRT 7744 0.63 Product 4042’ 1,15 to 1.70
SRT 1379 0.59 Misc. 1
ERT . 781 0.729 .
FPN 43 0.711
TEN 4494 0.709 to 0.711
Misc. 21 0.69
15306 15235
FY-74
ORGOP SHAFT 1373 0.37 to 0.55 Tails 10398 0.30
SRT 500 0.58 Product 3782 1.33 to 1.90
FPN 116 . 0,70 Misc. 1
TEN 12204 0.709 to 0.711
13197 T31eT
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- APPENDIX 1.
(Continued)

FY-53 THROUGH FY-76

Feeds ' Withdrawals

) . Quantity Assay Quantity Assay
Source Tons U Wt % 235U - Type Tons U Wt. % 235y
FY-75-
ORGDP SHAFT 703 0.529 Tails 10944 0.30
ERT 415 0.751 Preduct 4030 1.40 to 1,92
FPN 6477 0.709 to 0.712 Misc. 3
TEN -7428 0.711. :
15023 - Tas77
FY-76
PDF 8873 0.30 Tatls 17177 0.25
ORGDP SHAFT 757 0.32 to 0.53. © Product 3772 1.5 to 1.9
ERT 958 0.77 to 0.82 Misc. 4
FPN 2371 0.709 to 0.710
TEN 8078 0.711
Product .. 4 1.4
21041 - 20953
PDF = Partially depleted feed which involves reféeding Paducah taﬂs.

SHAFT = Slightly high assay feedable tails which may have or1g1nated at
ORGOP, GAT, or the United Kingdom as designated.

HRT" = Hanford reactor tails.
SRT = Savannah River reactor tails.
ERT = Enriched reactor tails (from Hanford but 235U assay >0.711 wt. %)
FPN = Feed plant normal (Natural UFg produced in our Feed Plant).
TEN - Toll enrichment normal.
Unclassified
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APPENDIX 2

REACTOR TAILS AS PERCENT OF
TOTAL PADUCAH CASCADE FEED

Type % Reactor Tails

FY

53 HRT 17

54 HRT . 17

55 HRT - 8-
56 HRT 11

57 HRT 35

58 HRT 25

59 HRT 15

60 HRT and SRT 17.
61 HRT and SRT 15

62 HRT and SRT 15

63 HRT and SRT 10 .
64 HRT and SRT 9

65 0

66 0

67 1]

68 0

69 HRT 26

70 HRT and SRT 35

71 0

72 HRT 27

73 HRT, SRT, & ERT 65

74 SRT 4

75 ERT 3

76 . ERT 5

Unclassified
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APPENDIX 3

DOMESTIC REACTOR TAILS FED TO ENRICHMENT CASCADES THROUSH FY-74

HRT SRT . . ERT
Quantity Assay Quantity Assay Quantity
FY Tons U Wt. % 235y Tons U Wt. £ 235 Tons U
‘PGDP
53 1565 0.66
54 . 4104 0.67
55 4066 . 0.66
56 7283 - 0.67
57 © 9674 0.66
58 7653 0.65
59 6193 0.65 "
60 ! 6292 0.64 25 0.60
61 6205 - 0.64 12 0.60 .
62 6713 0.63 265 0.60
63 7283 0.64 452 0.60
64 6025 0.63 978 0.60
69 4781 0.64 . ]
70 4518 0.64 11 0.59
72 5283 0.64 :
73 7744 0.63 1379 0.59 81*
74 500 0.58
Subtotal 95492 7.64 w2 .59, 75T
QRGDP
58 1596 0.69
59 487 0.65
60 1256 0.63 88 0.60
61 242 0.62 932 0.59
62 318 0.60
70 : 392 0.64
74 316 0.64
Subtotal 3289 0.59 1338 0.50
AT
Subtotal §74 0.64 0 -
Total 100355 0.64 4960 0.59 781

*Average 235U assay = 0.73 wt. %.

Unclassified
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Abstract

A Joint Task Force on Uranium Recycle Materials Processing was assembled by
the Department of Energy (DOE) to study past and current practices relating to
the processing of uranium recycle materials at DOE's Feed Materials Production
Center (FMPC), Oak Ridge Y-12 Plant, and the DOE operations at the RMI Company.
The DOE facilities providing the uranium recycle material and selected end '
users of the recycle material were reviewed in a cursory manner,

The Task Force determined that uranium recyc'ie material produced by ‘the DOE
reprocessing sites will always contain trace levels of transuranics (e.g.,
plutonium and neptunium) and fission product (e.g., strontium and cesium) '
eléments. However, the DOE processing sites such as the FMPC, Y-12 and RMI
Company can safely handle and further process the recycle material if a clear
understanding of the contaminant levels exists and available technology is
utilized to assure environmental, safety, and health protection of both the
plant worker and the general public. It was recognized that past préctices
regarding the processing of recycle materials could have been better (e.g.,
better understanding of contaminant levels in the feed material), however,
from the data reviewed, the Task Force did not disclose any instance in which
the environment, safety or health of plant workers or the public were
jeopardized or compromised. X should be made clear that a Iaék of data
.-hampered the Task Force throughout its efforts.

Irrespective of past practices, the Task Force judged that more attention
should be given to the processing of uranium recycle material. The primary
recommendation from this study is to develop formal specifications on maximum
permissible levels of contaminants in feed meterials. This work is a_1ready,
underway with an expected completion date of September 1985. Defic;ienc'ies in
personnel /contaminat tom controt-ana environmental monitoring were confirmed by
the Task Force; however, efforts were already underway to effect previously
requested improvements. Additionally, recommendations were offered by the
Task Force for a closer examination of selected recycle material workers at
the Paducah and Portsmouth Gaseous Diffusion Plants due to unique processing
operations at those DOE sites. This work is alsc underway.
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INTRODUCTION 5
e

A recent incident at the Paducah Gaseous Diffusion Plant (PGDP) (a spill from a drum
of waste in the 746-Q building®**?) has led to increased concern abouf transuranics (TRU)
in PGDP, notably neptunium-237. Contributing to this concern is A receat rule change
significantly lowering allowable Z'Np activity levels in the environment.*%“This report is
intended to provide a background summary of neptunium experience at PGDP, including
historical information, operational aspects, and health physics aspects. Environmental issues
are under review by a separate team, *** and will not be dealt with in this report.

B'Np has been of concern in the gaseous diffusion complex since the late 1950s. It is
part of a larger issue relating to radionuclides in reprocessed uranium, also known as *reactor
returns,” “reactor tails® (RT), or “recycled uranium® (RU), which has received a good deal
of attention through the years. Other radionuclides that have been of concern include other
transuranics (P°Pu), fission products (*Tc; **Ru; 'Sb), other isotopes of uranium (Z2U,
Y, and °U), and daughter products of all the above radionuclides. Of the Buclid&in the
above group, *’Tc has historically beeniifgreatest concern in the;gascousdiffusioncomplex.
This is because the quantities fed to the cascades were large rélative to other radioactive
impurities and because it forms slightly volatile chemical species at cascade conditions that
permit it to migrate through much of the diffusion cascade.

UF, feed from RU was generated on-site from UQ, in a feed plant, and was fed during
intermittent campaigns at Paducah from the early 1950s until the mid 1970s. This feed
contained trace quantities of the above impurities; the presence of ®’Np was first recognized
in this material a few years after feeding had c d.R5%! Np was first detected in the
isotopic cascade in 1959.%%2 It previously had been thought that the trace transuranics would
be separated from the UF; in the feed manufacture process. #'Np and **Tc were, for a time,
recovered from feed plant waste streams for use in other Atomic Energy Commission (AEC)
programs.

Reactor return uranium has not been fed since the late 1970s, although 335 MTU of
unfed UF from the Paducah feed plant remain on-site, and a considerable number of
cylinders of commercial RU (containing about 900 MTU) have been received from
Comurhex. There is continuing encouragement on the part of Department of Energy (DOE)
to consider feeding reactor retuns. ™! The activity levels of transuranics in currently
received RU are very much below standards so these materials do not appear to constitute
a significant new source of Np or Pu; receipt should be re-evaluated in light of recent
changes to radiological standards. Considering the many complex uncertainties, PGDP has
recommended against the processing of RU unless the benefits far outweigh the costs.F**

The majority of the Np that entered the site has entered the waste streams, most of
which appears to be either buried in low level waste (LL.W) sites or stored in drums.

A number of comprehensive reviews of at least major aspects of the subject of reactor
return transuranics have been done in the past. Recent studies include that of reference
R84-1, which discusses the historical impact of reactor return feed on PGDP. Reference
R86-1 is aimed primarily at discussing historical discharges, but also gives an overview of the

1
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operations affected by transuranics and ®Tc presence in the plant. Several other studies of
PGDP neptunium material balance were conducted (see references R66-2; R71-1; R74-1; ’
R76-11). These studies, and their uncertainties, will be discussed in the material balance
section of this report.

Once it was recognized that neptunium was entering the Paducah cascade, studies were
proposed™*! and initiated™1 %42 1o study its biological effects. This apparently was.the first
significant biological study of the health cffects of neptunium, which previousifhid been
treated as being *similar to plutonium® based on chemical similarity and brief studies in the
1940s. Standards are the province of health physics and will be discussed in a later section.
In general, specifications on TRU were established to assure that if uranium guidelines were
satisfied, that TRU guidelines would automatically also be satisfied. The UF, feed
specification on transuranics is expressed in terms of “transuranic « dis/min per gm U»
Prior to 1966, this limit was 150 « dpm/gmU, which translates to 0.1 ppm Np or less
(assuming no other transuranics are |pl'esem). In 1966, the standard was relaxed to 1500 «
dpm/gm U (i.e. 1 ppm Np or less).™!? -

In the various sections of this report, the quantity of Np is sometimes expressed in
grams or kilograms, sometimes as disintegrations per minute (dpm), and sometimes in curies
(Ci). To simplify conversion between these units, their relationship is shown in Table 1. For
comparison, the properties of selected other isotopes present in the cascade are also shown.
All of the isotopes shown in Table 1 are alpha emitters with the exception of %Te, which is
a beta emitter.

Table 1. Radiological properties of isotopes of interest

Specific Activity

Isotope Half-life dpm/g « wCilg
Z'Np 2.14x10° 1.57x10° 705
29py 2.41x10* 1.38x10" 62,100
2y 7.04x10* 4.80x10° 216
By 4.51x10° 7.40x10° 0333

*Tc 2.13x10° 3.77x10" 17,000
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OPERATIONS INVOLVING TRANSURANICS

UF, Feed Plant

Resctor returns came primarily from the AEC facilities at Hanford am{éavannah River.

This material came in the form of UQ,, and was converted to UF in a multi-step process in’
the feed plant in the C-410 building. The first steps of the process converted the UO, into
UF,. As this was a solid to solid process, transuranics in the original feed material would
remain in the UF,. The final step in this process was a high temperature fluorination with
F to producc UF,, which was cold-trapped and transferred to feed cylinders for later
introduction into the plant. Some of the UF did not completely react. Solids left from this
high temperature fuorination were termed *ash,” and consisted of intermediate fluorides of
uranium (e.g., UF,, U;Fs, UF;) as well as non-volatile fluorides of impurities in the feed.
Neptunium and piutonium form volatile fluorides in high concentrations of fluorine, but less
readily than does uranium. A fraction of the Np originally present remained with the ash, and
the remainder transferred to the UF feed as NpF,. The steel UF, feed cylinders would have
a tendency to react with NpF,. After feeding, the cylinder heels (Le. residual uranium) was
washed and recycled through the C400 urapium facility. Most of the Np originally present
remained in this stream. Given the poor effectiveness of uranium recovery methods for
recovery of neptunium, some Np no doubt remained in the cylinders.

Only 2 fraction of the neptunium originally received in the UQ,, estimated to be
between 10% and 40%, actually entered the cascade equipment as NpF, The feed plant also
produced UF, from natural feed (i.e. “mined” as opposed to recycled uranium). The feed
plant began operations in 1953 and closed in 1977, and did not operate during the 1965-1967
period.R8-HREY Wastes from the feed plant process contained most of the Np and Pu that
entered the plant. Until 1970, these waste streams were processed by aqueous chemistry
methods to recover uranium. Wastes generated after 1970 at the feed plant have not been
reprocessed, but have been stored R4

Neptunium Recovery Process

The neptunium found in the RU was originall ;r seen as a useful resource. Shortly after
its discovery, a recovery facility was proposed,®’ the process researched at Oak Rid c
National Laboratories (ORNL),***2 and a iacxhty buiit at PGDP in the C-400 building.
Ré22 The process used aqueous chemistry and jon exchange methods to recover Np from two
waste streams from the feed facility (ash and cylinder washings). Production continued until
about 1962; a total of about 3 kg of Np was recovered at PGDP in this campaign, and 2
further 1 kg was recovered at ORNL from raw material provided by PGDP. The Np
recovered was shipped to Hanford; only a small quantity (9 gm) of Np remains on site at
PGDP from this program.
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Isotopic Cascade

A fairly small fraction of the Np received at PGDP entered the isotopic cascade. This
has been estimated variously as 1 to 5 kg of Np, with analyses of materials removed from the
cascade favoring lower values, It is generally assumed that, since the barrier contains well in
excess of 99% of the surface area to be found within the plant, the majority of any adsorbed
material will be found on the barrier. In comparative studies quantifying Np snd. Pu on
material removed during the Cascade Improvement Program/Cascade Uprating’ Program
(CIP/CUP), this assumption appears to be born out: typically 90% or more of the Np is found
associated with the barrier.A7**1! Ope area that doesn't seem to have been considered is
the feed piping. The feed system is the first cascade #urfaces that UF eatering the plant
would contact, and constitutes a potential location for deposits of reduced neptunium or
plutonium fuorides.

Neptunium, as discussed in the chemistry section of this report, is relatively immobile.
A survey of equipment removed from the cascade during the more recent upgrade program
showed Np concenizzted in the vicinity of the historical feed points for RU, several years
after it had been fed to those locations in quantities sufficient to account for the material
found. X" On the other hand, a small proportion of product cylinders in the late 1970s
showed ppb levels of Np. Thus, there may be a very slight tendency to mobility on a time
scale of decades. Most likely, the Np fed to the cascade is still in the equipment to which it
was fed. Some of the converters, however, were physically relocated within the cascade, and
a large number had their barrier and other cascade components removed during upgrade
programs.

Ni smelting

As a result of maintenance and upgrade operations, 2 considerabie fraction of the Np
that entered the cascade has been removed. Two barrier and equipment upgrade programs
took place since the 1950s. Both removed a significant fraction of the diffusion barrier
(which contains the vast majority of the surface area of the cascade). The first improvement
program ran from 1954 to 1961, The diffusion barrier was changed out, presumably taking
a significant fraction of the Np present at that time. The barrier from the first upgrade
program was shipped to Oak Ridge Gaseous Diffusion Plant (ORGDP), and, with similar
mateﬁ:gl‘gom ORGDP, was shipped to an International Nickel Company facility in the early
1960s.

The second program (CIP/CUP), started in 1973 and ended sbout 1981. Most of the
barrier in the affected cascade areas was removed, taking associated deposits with it. Some
equipment, however, was relocated to other areas in the plant. CIP/CUP was used as an
opportunity to measure concentrations of Np in cascade equipment. Np and Pu distributions
concentrated around the feed area, primarily (>709) on barrier surfaces RTARTISRTIILRSG

During the CIP/CUP campaign, the barrier removed from PGDP, as well as barrier from
Oak Ridge and Portsmouth, was smelted into nickel ingots®™* at PGDP. These ingots were
intended for sale, but failure to establish a de minimus standard for radionuclides in nickel
has prevented this. The nickel ingots, as well as the slag from the process, remain on-site at
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PGDP. The Np originally on the barrier scparated strongly into the slag in this process.K*¢
Fumace liners also retained clevated concentrations (on the order of 700ppb), but not large
total quantities, of Np.F%!

Decontamination of cascade equipment

Aqueous decontamination of cascade equipment and cylinders is used to remove
uranium deposits by first dissolving and then later precipitating and filtering the solution.
These decontamination processes have been designed to produce filtrates very low in
radionuclides. Historically these have been discharged to the environment when below
allowable standards. Sludges and filter cake historically were processed for uranium recovery
at PGDP for small scale quantities, or sent to the DOE facility at Fernald for larger scale
recovery. At present there are no known uranium recovery facilities operating. Filter cake
currently being produced at PGDP is stored op-site. - . .

Until about 1980, the primary decontamination process used an ammonium carbonate
wash solution. This was used during the CIP/CUP program on material removed from
cascade service.  Laboratory tests® ' showed that this method had fairly poor
decontamination factors for Np (i.e. <2) compared to the factor for removal of uranium (oo
the order of 9). The decontamination factor is defined as ratio of original contaminant to
amount remaining after decontamination. An evaluation®? of decontamination factors for
barrier during CIP/CUP showed similar numbers for barrier: 9.5 for U and 1.1 for Np.
Aluminum components showed similar low factors for Np, but ranged from 1.2 to 4 for
decontamination of uranium. -

In the 1980s, the decontamination process was changed to use sodium carbonate.
Barrier and aluminum cascade components were decontaminated prior to smelting during and
shortly after CIP/CUP. In these processes, decontamination factors were again on the order
of 2 for Np versus factors of about 7 for UM+

The cascade may be a continuing source for low levels of Np, primarily through
decontamination operations during equipment maintenance. For example, analyses of
decontamination solutions from the C-400 precipitation process shows the levels of Np during
1980 declining by 50% from its average for the period 1974 to 1980.0%1

Waste Streams

Operations over the course of four decades resulted in the creation of numerous waste
streams potentially containing neptunium. While it is beyond the scope of this document to
attempt to identify and detail the history of all specific streams, certain categories identified
as containing transuranics should be mentioned; these are summarized in Table 2.

As will be seen in the discussion of Np material balance elsewhere in this report, most
of the Np that entered PGDP is to be found in these various waste streams. Surveys and
inventories quantifying transuranics in these waste streams have been done in the past.
PGDP transuranic material balance studies contain inventories of the locations of Np-
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containing materials known on-site at the time the studies were made. One such study was
dong in 1971,F" and an update was done in 1974.5*! The 1974 study examined, among
other things, soil contamination levels in drainage ditches that had been used during early
years of the plant for discharge of liquid streams potentially containing radionuclides (ditches
draining C-404, C-400, and C-410 to Little Bayou). From these analyses it was estimated that
less than 4 grams of Np were present in the soil of these drainage ditches.

In the UF, process streams, emissions are controlled by chemical trapping ﬁia‘ssing gas
streams through columns containing pellets which chemically absorb the impurities). Chemical
trapping of recycled feed was generally done with MgFy~ This was’inteaded primarily fo
remove technetium, but was slso considered to be effzctize for Np and Pu removal. Studies
bave been done with CoF,™ "2 for trapping of trace transuranics from UF feed (in
contemplation of further reactor return feeding).

Table 2. Np-containing waste and other materials categories
Feed Plant

Unused UQ, from feed plant
“Ash* (unreacted UF, and intermediate uranfum fluorides)
Decontamination and U recovery solutions (e.g. cylinder heels)
Feed plant hardware and material boldup therein .
“UF, produced from feed plant but not yet fed
“Cylinders used as feed cylinders

Np recovery plant
Hardware
Waste streams (i.e. jon exchaage resin; solutions; filtrates)

Decontamination dpeuﬁom
Decontamination solutions
Decontamination sludges/ilter cakes

Removed cascade equipment
Hardware

Barrier smelting plant
Hardware (furnace liners)
Slag
“Ni ingots

“Not necessarily to be considered as waste or surplus

Cawigns to upgrade waste handling practices have occurred several times over the
years RFLRCLRET 17,1085 a1 the request of DOE, 2 study was undertaken to identify waste
categories generated during the RU campaigns, and to recommend the best disposal methods.

Quantities of several of the waste strcams ideatified above are listed in Ref R85-2, and some
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are not inconscquential. For example, about 1.5 tons of UO; were oa hand as were 7.5 tons
of Feed plant ash. A program had been in progress to prescribe and carry out waste
treatment of TRU containing waste drums. Waste treatments have been
recommended for many of the stored materials at PGDP, but apparently not decided upon,
so that the majority of the wastes listed in this 1985 document remain on-site in storage.
Restrictive transportation requirements for TRU-containing materialg have prevented
transport of samples of the waste to facilities where research could be done on appropriate
methods of disposal.

The recently developed “Transuranic Assessment Plan...,” (attached as an Appendix),
propases to do a thorough update™®? of these waste inventories as part of an cffort to locate
all significant TRU in PGDP. Much of the needed information appears to be available in the
records of the Uranium Accountability organization at PGDP.

Reactor Return Studies

Investigations continued into the 1980s on technical problems related to continued
reactor return feeding (see reference R83-2 and refercnces therein). At that time, it was
thought that reactor return feed would occur primarily at ORGDP; as (a) the material would
come in the form of UF; (unlike the earlier Hanford and Savannah River material, which was
converted on-site from UO3), and (b) a feed trapping facility using CoF, had been constructed
at ORGDP. Laboratory scale tests indicated a decontamination factor of 400 for NpF, could
be achieved using CoF,.

Based on PGDP health physics and Industrial Hygiene analysis, 2 total cascade conteat
of 9 kg of Z'Np was, at that time, considered to be allowable at PGDP based on the then-
prevailing protection standards. In the 1983 analysis, ®’Np in reactor return feed was
considered but not regarded as a significant potential problem because (1) without trapping,
many years would be required to load the cascade with its limiting quantity of Np if reactor
return feed had Np at the transuranic « specification on UF; feed; (2) chemical trapping
would be used in any case; (3) analysis of actual reactor return feed from Comurhex had a
factor of 200 less transuranic « than the specification. From an impurity standpoint *®Ru was
considered to be more of a potential problem because no demonstrated trapping method
existed at the concentrations that would be important. In any case, significant reactor return
feed has not been used, largely due to coricern over the levels of 24U, a synthetic isotope of
uranium, which of course is not amenable to chemical separation techniques from the
fissionable *U. The significantly lowered environmental and health limits on neptunium
relative to uranium, to levels difficult to easily and routinely detect in operation, will probably
add to that concern.’

The question of feeding reactor returns is by no means a dead issue. Recently, at the
request of DOE/ORO, a systems analysis was conducted exploring the costs and benefits of
feeding reactor returns.™ In light of uncertainty in future regulatory requirements, PGDP
recommended against feeding reactor returns unless the benefits far outweigh the cost.
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QUANTIFICATION OF NEPTUNIUM FLOWS AND INVENTORIES

Neptunium Flows Into the Paducab Plant Site

Neptunium-containing reactor tails material, in the form of UO,, was recsived at the
Paducah plant site from both Hanford and Savannah River from FY 1953 through FY 1975,
However, the presence of Np in this material was apparently not recognized until 1956, with
the Srst mention of Np (that we have been abie o find) occurring in an ORNL reportR%!
dated 3/19/56. Prior to that time, the Np content of the reactor tails is very uncertain which
has led to problems (discussed below) in estimating the quantity of Np received during these
early years. No reactor tails material has been fed to the Paducah cascade since
September 11, 1975.

A detalledsummary of all feed streams to the Paducah cascade during this time period
was made in 1984.7%! These data are presented in Table 3 and Fig. 1, where both the
cascade feed prepared from reactor tails material and the total cascade feed are shown for
each year in terms of tons of U, While the percentage of feed material made from reactor
tails varied widely from year to year (as high as 65% in FY 1973), these percentage variations
were largely the result of variations in the other feed materials; the feed rate of reactor tails
material was actually fairly constant over most of the period, i.c., between 6,000 and 10,000
tons U per year, with smaller quantities being fed in the early years of the program and only
very small amounts being fed in FY 1974 through FY 1976,

The quantity of Np received at Paducah has been estimated by several authors. #6185
ZRTARTLRICLRMC The estimate of 18.4 kg Np made in the latest of these documents®™*! is
more than 4.8 kg larger than the last previous estimate of 13.6 kg X! These figures are
reconciled by the fact that the larger number includes an estimate of the quantity of material
received during FY 1953 through FY 1956 for which no analytical data are available, while
the smaller number neglects Np receipts during this time period. We have estimated that this
accounts for nearly ali of the difference in the two figures. While the true figure may lie
somewhere between the two, it has been concluded that the value of 184 kg is as accurate
a value as can be made at this time;™” accordingly, in the plant material balance discussed
later we have used the figure of 18.4 kg Np, which leads to the most conservative estimates
(larger amounts) of the quantity of Np unaccounted for. The estimated quantities of Np (in
kilograms) received yearly at Paducah in the reactor tails material is shown in Table 3 and
also in Fig. 2 (on both a yearly and cumulative basis) for FY 1953 through FY 1976.

In addition to the Np received in reactor tails material, some Np was returned from the
Qak Ridge and Portsmouth sites during the CIP/CUP, associated with scrap metal (principally
barrier) removed from the respective cascades and sent to Paducah for smelting and metal
recovery operations. However, the quantity of Np associated with this scrap was relatively
small, probably amounting to, at most, a few tenths of a kg of Np. Because of the large
uncertainty associated with the quantity of Np reccived in the reactor tails matedal, as
discussed above, this small additional Np input to the Paducah site has been neglected in the
material balance presented below.
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Table 3. Tota! feed, reactor tails feed, and Np received at PGDP

Total Feed Reactor Tails Feed Np Received
FY tons U tons U % of total kg
53 9152 1565 17.1 034
54 24779 4104. 16.6 089,
55 49835 4066 82 088"
56 65484 7383 113 1.61
57 27669 9674 350 211
58 30682 7653 249 1.67
59 41186 6193 15.0 135
60 37455 6317 16.9 137
61 41859 6217 149 . 135
62 47370 6978 147 1.52
63 . 79710 7745 97 7 169
64 " 75000 7003 93 1.52
65 24611 0 0.0 0.00
66 T 25334 0 0.0 0.00
67 21251 0 00 0.00
68 26567 0 0.0 - 0.00
69 18255 4781 26.2 039
70 13072 4529 346 037
71 13895 0 0.0 0.00
72 19273 5283 274 0.43
73 15306 9904 64.7 0.81
74 14193 500 35 0.05
75 15023 415 28 0.02
76 21041 958 46 004
Total 758002 101268 134 18.40

Neptunium Flows Out of the Paducah Plant Site

During the period from November 1958 to October 196171 Np was recovered from
fluorination tower ash and cylinder wasbings to satisfy the requirements of another AEC
contractor. These recovery operations were carried out partially at ORNL and partially at
Paducah. A total of 4.3 kg Np was recovered and shipped from the site.f* Included in this
total were 1.1 kg Np recovered from the fluorination tower ash and 3.2 kg Np recovered from
the cylinder washing solutions.

Estimates have recently been published of the radionuclide releases from all of the
5 facilities operated by Martin Marietta Energy Systems (ORNL, Y-12, ORGDP, Paducah,
and Portsmouth)™® and specifically from the Paducah site®*** for the period 1953 thru 1987.
Included in these reports are the estimated quantities of Np removed from the Paducah site
in the form of liquid releases and on-site burial of solid waste (while on-site burial is not
physical flow out of the plant site, it is a well defined sink for removal of Np from the process
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areas and therefore has been included in this section). Thesc estimates are summarized, both
on an annual and cumulative basis, in Figs. 3 and 4 for the liquid releases and solid burials,
respectively. A total of 5.6 kg Np has been estimated to have been removed by these flow
streams, 2.9 kg in the form of liquid releases and 2.7 kg as solid material buried on-site. The
estimated quantity of Np released to the air was less than 0.1 kg, which is considered
negligible compared to the uncertainties in the total quantitics of Np received on site (see
earlier discussion). o

During the first cascade improvement program in the time period from 1954 through
1961, the barrier in the cascade was replaced v.iii: improved material. The barrier which was
removed was ground into small flakes and returned to the International Nickel Company
plant at Huntington, West Virginia.®* It is estimated below (in discussion of the plant
material balance) that between 0.3 and 0.8 kg of Np was removed from the cascade in
association with the barrier.

Te:o other paths by which small quantities of Np are known to have been removed from
the plant site should be mentioned. Neptunium has been detected in a few product cylinders
shipped to the other diffusion sites.® Three cylinders were analyzed in May of 1973, and
during the period FY 1976 through FY 1982 fifty-nine additional cylinders were sampled. A
few of the cylinders'sampled in the FY 1976A-1977 period exceeded the detectable limit of
5 ppb Np, with the highest concentration observed being 27 ppb. One of the 10 cylinders
sampled during FY 1980 exceeded the lowered detectable limit of 1 ppb Np. Small
concentrations of Np had earlier been detected in MgF, trap beds during the period of FY
1964 through FY 1966. A 10-ton UF, product cylinder containing 27 ppb Np (the highest
observed) would contain only about 0.2 g of Np. Thus, the quantity of Np removed in
product cylinders is considered to have been negligible. Measurements made on a total of
41 tails cylinders from FY 1973 through FY 1982 indicated Np levels to be below the
detectable limit in every case.

Finally, some Np is known to have been contained in drums shipped 1o NLO (Femald)
for reprocessing of uranium.™!'"  This material consisted of sludge from the C-400
precipitation  system produced from the treatment of solutions generated during
decontamination of equipment removed from the cascade during the CIP/CUP period. For
the period 1/30/74 through 6/30/80, which includes a large majority of the CIP/CUP
equipment decontamination, this amounted to about 0.1 kg Np. Again, this is considered a
negligible quantity when compared to the large uncertainty in the total quantity of Np
received at the Paducah site.

It might be noted that the flows which have been considered negligible in this and the
previous section (an input of a few tenths of a kg on material returned from the other sites
for smelting, and outputs of about 0.1 kg in the form of airborne releases, about 0.1 kg
shipped to NLO, and an unquantified but very small quantity in product cylinders) will
probably come very close to canceling each other in the overall material balance so that their
omission will not effect the conclusions drawn from the results of the material balance
presented in the next section.
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Neptunium Flows Within the Paducah Plant

A neptunijum material balance for the Paducah site, including the sitc inputs and cutputs
discussed in the preceding sections as well as estimates of the intra-plant flows, is shown in
Fig. 5. The methods employed to calculate the various intra-plant flows are discussed in the
following paragraphs.

As discussed above, the total amount of Np received at the Paducah sité has been
estimated to be 18.4 kg (although the number is subject to some uncertainty) which was
contained in the reactor tails material received from the Hanford and Savannah River
facilities. This material was received as solid UQ;, which was then processed in the feed plant
through a series of steps to convert the material to gaseous UF; for feed to the diffusion
cascade. . The first two steps involved reduction of the UQO; to UO, followed by
hydrofluorination to form UF,; these were both solid-gas reactions and the Np would be
expected to remain with the U throu%? these reactions. Some dusting occurred during these
reactions, and it has been estimated®"2" that about 5% of the Np, or 0.9 kg Np, remained in
the vacuum dust removed from these systems. In the final step of the feed conversion
process, the UF, was fluorinated to form gaseous UF,. Unreacted UF,, intermediate reduced
uranium fluorides (such as UF; and U,F;), and a portion of the Np were removed during this
process in the form of an ash residue. It has been estimated™™" that 20% of the Np fed to
the feed plant, or about 3.7 kg Np, was removed in this tower ash. Thus, a total of about
4.6 kg Np was removed in the process of the feed plant operations, with the remaining 13.8
kg Np being transferred along with the UF into the UF feed-cylinders.

It is known that a substantial fraction of the Np in the product cylinders remained in
the cylinder (in what was commonly referred to as the cylinder heel) after vaparization of the
UF; into the diffusion cascade; this retained material was subsequently removed in a cylinder
washing process. (Undoubtedly, some portion of the Np contained in the cylinder heels
remained in the cylinders after washing; no attempt has been made in this study to quantify
this remaining material or to identify the cylinders involved and their ultimate disposition.)
For many years, it was assumed that 50% of the total Np received in the reactor tails material
was retained in the feed cylinder (2/3 of the Np in the cylinder, since only 75% of the
received Np was transferred to the cylinders), and that 25% of the received Np (1/3 of the
Np in the cylinders) was fed to the diffusion cascade. This has led to an estimate of the total
quantity of Np fed to the cascade of 4.6 kg,"**"! (25% of the 18.4 kg received).

The 25% figure seems to have originated in a 1966 document.f! A plant material
balance on Np had shown that a maximum of 50% of the total Np received could have been
fed to the cascade. The argument was presented that this 50% figure was too high, since
analyses of dust samples from the cascade bad indicated that less than 1 kg Np was contained
in the cascade, which would indicate that more on the order of 10% of the Np had been
vaporized into the cascade. A study had also been made in which feed cylinders had
repeatedly been filled with UF, and then washed after a number of cycles to determine the
Np present in the cylinder heels. Two series of such tests resulted in figures of 0% and 50%
of the Np in the cylinder having been vaporized to the cascade. As a result of these
considerations, it was decided at that time that the best estimate of the fraction of Np
vaporized to the cascade was 25% (admittedly with a very large uncertainty), and that the true
figure almost certainly was between 10% and 40%.
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Probably the most reliable study of this problem was published in a 1975 document.®?*3
Based on the results of both laboratory studies and plant tests, it was concluded that at least
83% of the Np in a cylinder had been reduced and therefore not fed to the cascade. Using
this figure (17% of the Np in a cylinder is fed to the cascade), the quantity of Np fed to the
Paducah cascade has been recalculated; the results are shown in Fig. 6 and Table 4, which
indicate that a total of 2.3 kg Np may have been fed to the diffusion cascade, although there
is additional evidence (discussed below)

ES
Table 4. PGDP cascade inventory of neptunium
FY Np Fed Total Fed Removed Removed Remaining
kg to cascade  1st CIP 2nd CIP after 2nd
kg kg kg CIP, kg
53 0.04 0.04 T0.04°
54 €.l 0.15 : - 0.15
55 0.11 0.26 0.03 023
56 .20 0.46 0.05 0.38
57 027 0.73 0.09 0.56
58 021 - 0.94 0.12 - 0.65
59 0.17 1.11 0.15 0.67
60 0.18 1.29 0.17 0.68
61 0.17 1.46 0.20 0.65
62 0.19 1.65 . 084
63 0.21 1.86 1.05
64 0.19 2.05 1.24
65 2.05 124
66 2.05 1.24
67 205 1.24
68 205 124
69 0.05 2.10 129
70 0.05 215 134
71 2.15 134
i 0.05 220 139
73 C.10 2.30 1.49
74 0.01 231 0.01 1.49
75 231 0.03 1.46
76 0.01 232 0.05 142
77 232 0.09 133
78 232 0.10 123
79 . 232 0.12 1.11
80 232 0.08 1.03
81 232 0.01 1.02

82 232 1.02

Total 232 0.81 0.49
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which indicates that even this figure may be too Jarge. Since no Np has been detected in the
tails withdrawals and only ncgligible quantities bave been detected in the product material
from the cascade, it is concluded that essentially all of the Np fed to the cascade has been
retained therein, with the exception of material removed during equipment changeouts. A
portion of the Np fed to the cascade was removed during the two cascade improvement
programs, during which most of the equipment in the cascade was removed and replaced with
improved designs. In the first of these improvement programs, which occurred during
FY 1954 through FY 1961, all of the barrier was removed from the cascade and replaced with
new material. Since the barrier represents better than 99% of the total metal surface area
in the cascade, it was assumed that essentially all of the Np would be associated with the
barrier. To estimate the quantity of Np remaved fress dic cascade it was assumed that 1/7
of the barrier was removed and replaced during each of the 7 fiscal-year duration of the
program, so that in each of these years 1/7 of the Np present in the cascade was removed,
which produced an estimate of 0.8 kg Np removed from the cascade during the first
improvement program; the quantity of removed material has been included in Table 4.

The second impovement program, commonly referred to as the CIP, occurred in the
period from March 1973 through September 1981, During this program, 101 of the 120
000" cells (84%) and 52 of the 80 00" cells (63%), were equipped with new barrier. The
removed barrier was decontaminated and then sent to the Paducah metal smelter for melting
and recovery of the nickel. Neptunium was recovered from the decontamination solutions
using a precipitation technique. During the period from January 1974 through June 1980,
which represents most of the period of the improvement program, a total of 237 g Np was
recovered from the decontamination solutions. ™! Assuming a decontamination factor of
2,773 1his would indicate a total of 474 g Np contained on the removed barrier, so that »
reasonable estimate of Np removed from the cascade during the CIP was taken as 0.5 kg;
the quantity of removed material has been included in Table 4.

Removal of a total of 1.3 kg Np during the two improvement programs, coupled with
the estimated 2.3 kg Np fed to the cascade, results in the estimate of 1.0 kg Np remaining in
the Paducah cascade as shown in the material balance in Fig. 5. The total Np in the diffusion
cascade, corrected for the material removed during the improvement programs, has been
summarized in Table 4 and is shown in Fig. 7.

As mentioned earlier, there is evidence that the current cascade inventory of Np may
be significantly less than the value of 1.0 kg shown on the material balance of Fig. 5. During
the CIP, an attempt was made to determine the distribution of radionuclides in the Paducah
cascade by the routine sampling and analysis of the equipment as it was removed from the
cascade; the results of the Np analyses have been published X! While some spreading of
the Np both upstream and downstream from the feed point was evident, the results clearly
show that the Np is concentrated near the feed points. From the data presented, average
concentrations of 4 g Np per *000" celt and 1 g Np per “00" cell can be derived. Since 101
*000" cells and 52 *00” cells were replaced during the CIP, this would indicate that a total
of 456 g Np should have been removed during the CIP, in excellent agreement with the
observed total of 474 g cited earlier. These data also indicate that the cascade should
currently contain only 104 g of Np. These numbers lead to estimates of 0.6 kg Np in the
cascade prior to the CIP, removal of 0.3 kg Np during the first improvement program, and
a tolal of 0.9 kg Np fed to the cascade. Thus, while the material balance of Fig. 5 indicates
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a total feed to the cascade of 2.3 kg Np and a current cascade inventory of 1.0 kg Np, these
values may be as low as 0.9 kg and 0.1 kg, respectively. A total feed of 0.5 kg Np would
indicate that only 6.5% of the Np in the UF; feed cylinders was vaporized to the cascade, not
a totally unreasonable number.

Because of the uncertainty in (1) the total quantity of Np received at the Paducah site

and (2) the fraction of this total quantity which was eventually fed to the cascade, it might
be well to consider several possible cases. These are summarized in Table 5.° ™

Table 5. Results of several possible Np material balances

Case 1 2 3 4 5 6
kg of Neptunium

Total received on site 184 16.0 13.6 184 16.0 136
Removed in feed plant (25%) 46 40 34 46 40 34

Fed to UF feed cylinders  13.8 120 102 138 120 102

Fed to cascade 23 20 1.7 0.9 0.9 0.9
Removed during 1st CIP 0.8 0.7 0.6 03 03 03
In cascade after 1st CIP 1.5 13 11 0.6 0.6 06
Removed during 2nd CIP 0.5 0.5 0.5 05 0.5 Q0.5
Current cascade inventory 1.0 0.8 0.6 0.1 0.1 0.1
Liquid releases 2.9 2.9 29 29 29 29
Buried on-site 27 27 27 2.7 2.7 27
Recovered and shipped 43 43 43 43 43 43
Np unaccounted for 6.7 4.6 25 78 54 3.0

in the 6 cases tabulated, three different values for the total Np received at the Paducah
site are considered: (1) the maximum previously reported value of 18.4 kg™*! (cases 1 and
4), (2) the minimum previously reported value of 13.6 kg®’*! (cases 3 and 6), and (3) the
average of these two values, ie., 16.0 kg (cases 2 and 5). For each of these three values of
Np received on-site, the quantity eventually fed to the diffusion cascade has been calculated
by two methods: (1) assuming 17% of the Np in the UF, cylinders is fed to the cascade (cases
1, 2, and 3), and (2) back-calculation of the quantity fed starting with the removal of 0.5 kg
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Np during the CIP, as has been described in the previous paragraph (cases 4, S, and 6). The
results of case 1 are those which have been shown in the material balance of Fig. 5.

As can be seen from Table 5, the quantity of Np unaccounted for, which for the
purposes of this document we define.as material either stored in on-site storage facilities (it
is known that substantial quantities of such stored material exists) and:perhaps some
additional losses to the environment, ranges from 2.5 kg to 7.8 kg. Pérhaps the most
reasonable estimate of unaccounted for material is 5.4 kg Np as shown in case 5, which
assumes total receipts of 16.0 kg and a cument sascade inventory of 0.1 kg.



203

CHEMISTRY
Reactivity in Cascade Environment

The ranking of reactivity of the volatile actinide hexafluorides is: UF, < NpF, < PuF,.
All three have a tendency to react with surfaces (e.g. materials of construct®ii) to form non-
volatile reduced fluorides. In common UF, handling practice, metals chosen for use as
materials of construction are generally those which can be “passivated” by forming a stable
protective fluoride layer that inhibits further reaciion.  The exception to this is steel, whose
fluoride layer is not particularly protective but for which the reaction rate is sufficiently slow
that the metal’s low cost makes it attractive for moderate temperature service, most notably
as UF; cylinders. Due to the higher reactivity of NpF and PuF, much of the Np is left in
a cylinder after feeding the U, as is essentially all the Pu.

“Suzfaces,” as used above, can also include reduced fluorides of the more stable
members of the seres. In particular, NpF, and PuF, would be expected to react with UF,
or UF, to form UF, and NpF; or PuF,. Adsorption measurements conducted as part of 2
chemical trapping study indicated that NpFg did, at cascade temperatures, react with UF, to
a degree that could not be explained by adsorption; presumably it underwent the postulated
oxidation-reduction reaction. By contrast, materials likely to be found on cascade surfaces
(NiF,, CuF, and AlF;) consumed NpF at an area-normalized rate consistent with monolayer
or partial monolayer coverage. In this study, however, difficulty was experienced with
adequately passivating surfaces for use with NpFy, and never achieved with PuF,}">*

In addition to reaction with deposits of reduced uranium fluorides, NpF; is likely to
react with UO,F, deposits to form either an oxyfluoride or reduced fluoride of Np, liberating
UF,. As long as the cascade contains deposits of UF; (created by corrosion reactions of UF,
with cascade materials of construction) and UQ,F, (created on reaction of UF with inleaking
moist air), NpF should be relatively immobile. Recent campaigns to minimize such deposits
may increase the mobility of NpFy. Attempts have been made to “clean up® the cascade
from the standpoint of uranium deposits. This process has included the use of off-stream -
treatments with flucrinating agents (F; and CIF;), and the return of the reaction products of
these treatments (including the UF; raised by the procedure as well as residual fluorinating
agents. It is, therefore, possible that the mobility of NpF, could be increased directly (by
refluorinating NpF; to NpFy) or indirectly (by removal of UF; or UO,F,).

Evidence for significant mobility of Np in the cascade is equivocal but tends to support
immobility. In the CIP/CUP survey (conducted on equipment as it was removed from 1975
through 1977) Np concentrations peaked in the feed area. Feeding of RU was continuing
at that time, albeit at a low level, as the program proceeded, but the total quantity of Np
estimated in the feed area of the cascade was much farger than the total Np fed to the
cascade in the several years preceding the survey. Thus, the concentration of Np in the feed
area of the cascade bad to have survived for at least S years.

Surveys of a number of product and tails cylinders were conducted between 1973 and
1982. Of about 40 tails cylinders, none showed detectable Np (the detection fimit changed
from 5 to 1 ppb during this time). Of about 60 product cylinders examined, a few showed Np
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above the detection limit™' The possibility of cross contamination (e.g. reuse of a
“tainted” cylinder) was not addressed. If the product UF contains Np at just below the
detection limit, the quantity of Np removed, if real, is minuscule (a gram or 5o a year). A
similar rate of product stream flow (1 gm/yr) was observed in the early 60s in analysis of MgF,
traps for Np.R%? Currently, analyses for transuranics are done on one product cylinder a
month. No Z'Np at or above the reporting limit of 5 ppb U has been detected in recent
years, nor has Np been detected in recent years in chemical trap materials in. the C-310
product withdrawal facility.** i

Taking these two observations at face value, one is led to the conclusion that Np in the
cascade environment is very immobile, but might have sufficient mobility for a few tenths of
a percent of the cascade load to leave the cascade cacii year through product streams.
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HEALTH PHYSICS

Current Concem

Waste material containing transuranic material was released from a storage drum in the
C-746-Q warehouse on March 22, 1990. The spill site was successfully decontaminated;
however, the presence of TRU materials initiated an investigation into the extent of TRU
materials at the PGDP facility. The investigation was designed to include an analysis of
historical radiological survey data, and historical plant operations for the purpose of
determining past TRU levels and likely locations of TRU material.

Personnel exposure data has historically been analyzed for uranium contamination. A
re-assessment of the in vivo and in vitro data has been conducted to evaluate potential TRU
exposure. Radiation workers currently involved in operations located in areas with a high
potential for TRU contamination have been placed on an enhanced bioassay analysis
program. Expanded in vivo and in vitro analysis has been initiated on this subset of the over
radiation worker population. :

Allowable limits for surface and air contamination may change substantially pending the
results of a site characterization. A program has been initiated to characterize contamination
in the process buildings as well as the overall site. Facility survey plans for air and surface
contamination are outlined below in the section entitled "Current Actions.”

Historical Studies

An evaluation of archived data by the site Health Physics Department (HPD) indicated
that several evaluations of TRU materials had been conducted between the late 1950s and
mid 1980s. The reports specifically discuss the influence of TRU materials on-radiological
work and the potential health effects associated with exposure to such material.

A Certified Health Physicist was retained by PGDP as a consultant following the March
1990 TRU contamination incident. The study was cormmissioned to evaluate the Health
Physics program for TRU materials. Included in the project scope was a review of all
available pertinent historical data, development of suggested actions necessary fo assess the
health impacts to employees and the public, and suggest sampling plans. Theseportindicated
that TRU materials were ideatified as a potential problem as ‘éarly ‘as ‘September 1959.
Several personnel monitoring activities were initiated and concluded between the late 1950s
and the mid 1980s, yet no significant exposure to personnel, based on in vivo data and pre--
1988 standards were evident.

Regulatory Limits
Allowable limits for contamination and exposure are defined in more detail today than

at any time in the history of radiation protection. ‘The issuance of DOE Order 5480.11
(order) on 12-21-88 and the DOE Oak Ridge Operations Radioactive Contamination Control
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Policy (RCCP); Revised 10-89 have provided guidance for personnel exposure and facility
contamination which has a large impact on the conduct of operations at DOE facilities.

The PGDP facility has been operated as a *Uranium® facility since the issuance of the
order. Confirmed presence of TRU material foliowing data review of the current assessment
program will result in operational changes to release limits for personnel and property, as
well as Derived Air Concentrations (DAC). The size of sirborne radioactive -areas and
subsequent respirator usage will be increased due to a 1,000 fold decrease iii the allowable
DAC for TRU materials versus the DAC for uragium. The size of contamination areas will
increase due to a factor of 50 decrease in surface contamination limits.

Current Actions

A, survey plan has been developed to evaluate the presence and extent of TRU
contamination at PGDP. The plan (attached) “Transuranic Assessment Plan for Paducah
Gaseous Diffusion Tiant” encompasses a review of historical data, as well as a three step
survey plan based upon potential contamination. The survey scope includes facility air and
surface contamination, and an expanded personnel dosimetry analysis. An implementation
schedule is included for phase one of the assessment plan.

Additional short term support has been procured in order to completely evaluate the
TRU concerns at PGDP. Analytical laboratory support for analysis of air and surface
contamination, and bioassay samples is provided via a sub-contract. Health Physics technical
resources have been coordinated through two consulting organizations. The quantity of
instruments available for facility air and surface contamination characterizations has been
enhanced and personnel egress monitoring equipment has been supplied by other Energy
Systems facilities.

The release of material in C-746-Q on March 22 1990 occurred as a result of improper
transportation technique and inadequate facility design. Modifications to the drum movement
procedures and facility upgrades have been recommended.

Continuous job coverage by the Health Physics Department (HPD) has been instituted
to assist in the future characterization of TRU concerns and personnel protection for jobs
which involve:

« UF; process system breaks

+ Seal changesfrocker blies and motor coupling removal

* Welding, grinding, or buffing on UF process related equipment
jobs with the potential for high air borne concentrations.

Related Regulatory or Health Concerns

Specifications on quantities of transuranics in reactor return uranium in the past were
devised to assure that radiological limits and bandling practices for uranium would
automatically satisfy similar standards for transuranics. For example, water release standards



207
29 30

for neptunium and plutonium until very recently were higher in terms of activity (ic.
disintegrations per unit time per unit volume) than for uranium (per DOE Order 5480.1A,
BINp was 3x10% mCiAl versus 6x107 mCiAl for U). A very recent change, DOE Order
5400.5,8%* lowered the allowable discharge level for 2'Np to 3x10° mCil while leaving Z*U
the same. Thus, while it formerly was valid to control to the uranium activity levels, the rule
change (which was to take effect in May of 1990) makes this no longer true. Similar
problems arise with natural daughter products of uranium. P

A number of issues have been identified during the recent attention given to Np in the
PGDP. Many of these are covered in the actiou pian ior radiological assessment. These deal
largely with contamination control and health physics controls. One that is not is the subject
of heat stress. Since early May, probably prompted by new limits for airborne contamination
of neptunium and certain daughter products of natural uranium,”**? maintenance activities
on open equipment in the PGDP cascade have been done with "head-to-toc® protective
clothing (formerly, only respirators were required). The cascade buildings typically are in
excess of 100°F as it is; fully suited workers in this environment face the potential of heat
injury. Typically, workers have been able to-work about 15 min in this environment before
taking 45 min off to recover from the high temperatures. Industrial hygiene and medical
department personnel are giving this matter their attention; the possibility of air conditioned
suits is being considéred. In the present situation, however, it is not clear that the overall
safety of the employees has been improved by these protective measures,
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CONCLUSIONS

Conclusions that can be drawn from this study arc as foliows. The presence of
transuranic contamination and the associated health physics implications have been recognized
at the Paducah plant since the 1950s. While procedures were instituted that led to effective
simultaneous control of uranium and TRU contamination, recent DOE order changes may
require a significant revision to past contamination control practices, and the presence of
transuranics requires significantly different control procedures.

Much of the information described in this report as “not determined” is probably not
*Jost to history,” and a more thorough review of the available historical material may reveal
more information about these subjects. A more complete data review appears 10 be a part
of the overall action plan (reference R90-2). This should assist in prioritization of disposal
or consolidation efforts. .

A few potential locations where transuranic residues may occur have been discussed in
this report that were not explicitly mentioned in earlier studies. These include residues in
cylinders historically used for containing feed produced from RU, and the cascade feed
facility’s associated plumbing.

It should be noted that ORGDP also had a feed plant which produced UF; from RU,
although in quantities significantly smaller than at PGDP. Similar (but probably smaller-scale)
TRU concerns may, therefore, apply to ORGDP as well as at PGDP.

Though this report has dealt primarily with neptunium experience at PGDP, the entire
range of radiological hazards should be considered as an integrated and balanced whole.
These hazards include TRU, U-isotopes (including 22U, 22U, and 24U), fission products, and
the daughter products of the above. Under the new guidelines, certain daughter products,
such as 2°Th and ?'Pa, may be of as much concern as TRU materials.

Finally, in defining the protective measures necessary, care must be taken to assure that
those measures do not themselves jeopardize the health and safety of employees.
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APPENDIX

The following is the text of the “TRANSURANIC ASSESSMENT PLAN for the
Paducah Gaseous Diffusion Plant,” which was developed in response to the recent TRU
concerns.

44
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TRANSURANIC ASSESSMENT PLAN FOR
PADUCAH GASEOUS DIFFUSION PLANT

L HISTORY

Large quantities of recycled uranium (reactor returns) from Department of Energy
(DOE) programs at Hanford, Washington, and Savannah River, South Carolina were
introduced into the process feed system at the PGDP from its startup in 1952 until the mid
1970s. These reactor returns contained transuranic (TRU) elements which were formed
during the irradiation of the original fuel elements. The most important TRU materials from
a personnel exposure perspective are Z'Np and #%2€py_

Maost of the contaminants were removed during chemical reprocessing, but plutonium
and neptuniwa carried through the uranium recovery process and were introduced into the
cascades during the UF, feed process. The amount of TRU materials in the feed cylinders
was characterized, but recent sampling indicates that TRU contaminants introduced into the
process lines may be higher than previously estimated. In the mid 1970s a major effort was
initiated to upgrade the PGDP cascade facilities. Improvements included replacement of
most of the gaseous diffusion barrier. This occurred during the time the last TRU material
was fed and after the last recycle of uranium had been fed through the plant. Removal of
the barrier was assumed to have reduced the TRU inventory in the process system, but there
is no data which indicates that the surveys were compared to TRU release limits.

II. PURPOSE

This survey plan is designed to assess TRU materials and the associated radiological
hazard at the Paducah Gaseous Diffusion Plant (PGDP).

Sampling has been conducted on various process equipment, process materials,
airborne and waterborne radiological emissions, and the workplace during the 1970s and
1980s. These surveys did not address the presence of TRU materials by using appropriate
survey instrumentation procedures nor release guidelines. This survey plan is designed to
provide information oo the presence and quantity of TRU materials at the PGDP.

OL SURVEY SCOPE

This Transuranic Assessment Plan will be conducted in phases, with the scope of each
phase determined by the results of the previous survey activity. This plan will discuss the first
phase of the survey activity in detail with later phases only generically described.
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A. PHASE 1 SURVEY PLAN

The purpose of the Phase 1 survey will be to review historical data, establish
sampling criteria for process radioactive materials, identify workplace areas with
potential TRU concems and provide radiological characterization of TRU levels in
those areas, evaluate specific health physics requirements for personnel protection,
and establish monitoring requirements for workplace and personnel.

1. Workplace Evaluation and Sampling

Samples of uranium materials and process solutions will be collected from the
workplace to determine the presence and ratio of TRU activity to uranium
activity. The sampling of the workplace environment is prioritized based on the
potential radiological hazard from TRU materials, based on number of personnel
in each facility and operational activities. :

Group 1 . Schedule
s (C-410/420 Feed Plant & Expansion 04723/90*
s C-400 Cleaning Building 05/09/90*
s« 720 Maintenance & Stores Building 05/16/90*
o C746  Warehouses 06/08/90
e C310 All Floor Cells 24, & 6 05/15/50*
¢ C333 Process Building 06/08/90
« (337 Process Building 04/17/90*
« (335 Process Building 06/08/50
¢ C331 Process Building 06/08/90
e C409 Stabilization Building 04/19/90*

Survey and laboratory analysis completed.

Group I Schedule
e C-333.A Feed Vaporization Facility 06/15/90

o C337.A Feed Vaporization Facility 06/06/90*
e C.710 - Technical Services Building 05/30/90*
* C310 Product Building (Remaining) 06/08/90

s C315 Surge & Waste Building 0536/90*
« G620 Compression Building 05/30/90*
e C-750 Garage 05/30/90*
o C360 Toll Transfer & Sampling Building 05/30/90*
o C200 Guard & Fire Department 05/30/90*
o C.102  Medical Facility 06/1550

»

Survey and laboratory analysis completed.
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Grou Schedule
¢ C300 Central Control 06/22/90
o C302 Operations Administration Building 06/22/90
o C-724 Carpenter Shap 06/22/90
o C340 Conversion Facility (Shut Down) ‘o 0\§ﬂ0/90‘

»

Survey and laboratory analysis completed.

Samples of spray booth wash solutinns will be collected to provide an estimate
of the material present in cascade equipment.

Process gas (PG) inventory samples will be collected to provide information
regarding the potential for TRU contamination of the workplace through PG
releases. . .
Analyses of process vent samples will be performed to identify any detectable
TRU in emissions to the environment.

Wipe samples of intemal cascade equipment surfaces will be collected to
provide additional information regarding TRU contamination levels in various
cascade locations, concentrating on C-333 and C-337.

Selected samples collected at the PGDP site will be sent to an independent
laboratory for confirmatory analyses.

Samples will be collected from decontamination buildings and uranium
recovery areas, specifically:

Cylinder wash solutions
Raffinate from uranium recovery

Evaluation of Workplace Radiological Survey Data
a. Workplace Contamination Surveys

The process data on TRU contaminant levels will be evaluated to determine

the presence of TRU material. Based on this data, an evaluation will be
conducted to determine whether the current radiological controls are adequate
for the level of TRU contamination. Current workplace monitoring data will be
evaluated to determine whether additional sampling specific to TRU
contamination will be required. The TRU contaminatioa found in the process
materials will be used to determine any changes to the survey and posting
requirements for radiologically controlled areas. Implementation of modified
facility controls and survey methods will occur on a phased schedule based upon
contamination levels, occupancy, and Eacility use.
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b. Workplace Air Contamination Monitoring

‘The PGDP f{acility has ~25 continuous passive air monitors located in various
areas of the workplace. These samples are changed daily and counted for gross
alpha and gross beta activities. Air filters which have 4.4 dpm/m® or more of
alpha activity will be analyzed for TRU materials. This action level was chosen
based on the DAC for neptunium which is 4.4 dpm/m?®. -

¢. Personnel Protection

Personnel protection requirements will be evaluated based on the ratios of
TRU to U activity found in each area/process. Current requirements have been
specified based on health physics evaluations of the work activity, representative
air sampling, and surface contamination monitoring. In general, PGDP controls
are based on 10% of the DAC for the most restrictive radionuclides present on
the sample, and the contamination levels specified in DOE Order 5480.11,
Attachment 2. .

Selected personnel will be sent to the Feed Materials Production Center,
Fernald, Ohio, for confirmatory in vivo analysis. Additional personnel may be
added to the program pending the results of the initial study.

d. Dose Assessment

The PGDP site currently performs in-vitro and in-vivo analyses for exposad
and potentially exposed personnel. The in-vitro analysis includes total uranium
and technetium analyses; the in-vivo count includes 9°U, #*U, Z'Np, *Tc, and
other radionuclides. Whole body counting can determine long lived deposits of
BTNp, but should not be used for current dose control of employees. Urinalysis
is a better method of detecting low levels of ®'Np due to its excretion rate,
complemented by WBC data. The criteria in the DRAFT DOE bioassay standard
will be used to perform this assessment. Urine samples will be analyzed by sub-
contract {aboratory.

3. Schedule
o Initiate survey plan 05/21/90
o Complete survey 06/22/90
« Complete sample analyses 08/17/90
o Submit draft report to Program

Manager, ES Health Physics 08/31/90

e Submit final report to Program
Manager, ES Health Physics 09/28/90
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B. PHASE 2 SURVEY PLAN

The purpose of the Phase 2 survey is to further characterize those areas identified
in Phase 1 which have known TRU contamination. A detailed sampling plan will be
developed to fully assess each building.

C. PHASE 3 SURVEY PLAN

The purpose of the Phase 3 survev i to characterize those areas of the PGDP
which were not characterized during the Phase 1 effort. These facilities will be
characterized in accordance with the site implementation plan for DOE
Order 5480.11.

so
51

DISTRIBUTION

Qak Ridge Gaseous Diffusion Plant - Paducah Gaseous Diffusion Plant

E. J. Barber B D. R. Allen
D. O. Campbell D. J. Bostock
R. L. Higgins M. G. Otey
T. R. Lemons H. Pulley
G. L. Love S. F. Seltzer
* D. L. Mason A I Story
S. E-'Mé&iners C. W. Walter
J. R. Merriman P. D. Wooldridge
G. L. Musphy
R. L. Ritter ' DOE-ORO
1. E. Rushton
K W. Sommerfeld H.E Clark
L. D. Trowbridge R. O. Hultgren
H. D. Whitchead, Jr. J. W. Parks
Portsmouth Gaseous Diffusion Plant DOE-Headquarters
1. G. Crawford C A Caves
R. G. Donnelly O. L. Ewing
E. W. Gillespie
A_J. Sataceno
C. W. Sheward

J. E. Shoemaker
E R Wagner



220

DRAFT 01/22/93

02/08/93
To: File

From: J H Stebbings
CC: Distn
Subject: Trip Report - Paducah GDP, Paducah, XY, 14-18 Dec 92

On December 14-18, 1992, nine NIOSH staff members visited the
Paducah Gaseous Diffusion Plant with the ovexall objective of

. evaluating the feasibility of an epidemiologic study of the

workers relative to health effects of soluble uranium and
electromagnetic field exposurss.

Major cbjectives were to carry out a pilot study of EMF
exposures, to_familiarize ourselves with relevant programs (such
as personnel and medical), to reviaw available health physics
data in some detail, and to do a preliminary inventory of record
systems ard archives at the plant. Although gaps remain (as
expected), significant progress was made in all areas thanks to
the willing P ion of the ma and staff of the
Paducah GDP.

NIOSH team memberg included S. Ahrenholz, D. Bocher, J.
Cardarelli, M, Mechner, D. Reeder, H. Spitz, J. Stebbings, D.
Utterbach, and T. Wenzl.

Special assignments included (* indicates leader/report writex):

EMF measurements: &. Ahrenholz

D. Bocher

M. Methner

T. wenzl”
Industrial Hygiene: D. Utterbach”
Record Systems: D. Reeder”

{& J. Stebbings)
Health Physics: J. Cardarelli

H. Spitz
Overview: J. Stebhings*

A separate trip report has been prepared by each group and are
incorported by attachment in thie report.

Individuals in both union and management expressed concern over

leukemias at the plant. At least one other gpecific issue was

brought to NIOSH's attention anonymously and a specific response
Overview--Stebbings--: Page 1
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is required.

While a great deal of additional effort will be necessary, gaps
in our information can be prioritized. Majoz gaps appear to be
in the area of understanding what data is on administrative
computer systems (largely in Oak Ridge}, and what data ia
currently in the bhands of ORAD. It is recommended that direct
discussions with the Oak Ridge Field Office be apened relating
to data at Piketon and Faducah and at ORISE.

{A note on local name usages: in two instances the formal name
of contacts i a diminutive, Donnie or Jimmie, while at times
below the informal version, Dom or Jim, is used.)

Overview and Gemeral Activities
Qpeninyg Meeting ¢

The only activity on Monday was 2 general meeting of the NIOSH
staff with PGDP, DOE, and union repregentatives on the afterncon
of the l4th. A large confersnce room was filled (a sign-in
sheet for MMES/DOE staff is available). The Guards Union was
not represented, but OCAW was. The NIOSH team were introduced
and their specific i 5 were ized for the audience.
KIOSH involvment in radiation studies and the MOU with DOE was
summarized. The meeting brcke up sharply at 3:30 pm, the end of
the local workday. No pubstantive iasues were dealt with at
this meeting. The tone was amicable, but restrained.

Union Meeting

At NIOSH xequest, a saparate meeting with union representatives
was held. This meeting was scheduled for 9:00-10:30 Thursday,
17 December, but started at 3:40, was moved mid-meeting te a
cafeteria conference room, and ended about 11:00 as we wexe
again displaced. Union representatives at the meeting were Bill
Harrison of OCAW, W.A. (Bill) Brien of the United Piant Guard
union, and Leroy Branham of OCAW. While a wide xange of
specific exposures, procedures, and plant organization issues
ware covered in a desultory fashion, the main puxpose of the
meeting was to let sach group become comfortable with the other
and in thie it was successful. The unions are concerned about
health and safety issues (mentioning asbestos and PCBz as well
as radiation), and raised about leukemias.

NIOSH made clear our willingness to continue meeting separately
with the unions, on or off-site, and our intent to copy them
with materials at the same time as management and DOE received
them.

A good relationship with knowlsdgable union leaders can be
Overview--Stebbings--: Page 2
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expected in this study barring the unforeseen.

DOE Meetins

Advantage was taken of the actisns of the Oak Ridge Pield Office
(see Logal Issues below] to raguest a direct meeing with saenior
DOE . Site Office staff., As backgzround, it should be recalled
eshat Jim Hodges, Safety and Healch Manager for the Site Offices,
had called Salam Kadamani hexe just as I sent a long
introducetory letter teo Don Chumblaer of MMES (copies to unions
and DOR) vegarding our study and visit. Hodges asked that that
lstter pe directed to the DOR Sice Offics. - Afuer discussion
with Anne Ridlex, ir was decided that our posture would be that,
since NIOSH's concerm is primarily with the workers and not the
site or the producticn functioa, and mince MMBS and not DOE is
the legal employer of the workers, it is proper for NIOSH to
deal directly with MMES and the unions., keeping DOF fully
informed, of courss. - S N

. i~

There was a one-hour meeting Thursday g.m, with myself, Jim
Hodges, and the head of the Site Office, Don Booher (mot a typo,
Bbis name ig the smame at that of one NIOSH team member). I took
the opportunity to stiquire about the Oak Ridge Field Office’s
interest in our study and to review briefly the legal issues
summarized below, which had heen resolved by that poine, I
reviewed the intent of cur study, and the only action item
resulting was their reguest f£or a copy of the project summary
and, when zavailablas, the protocel. I reviawed my experiences
regarding the roles of the site and field offices in DOR's human
health research program and thes way communications normally
worked.

The meeting wasx smooth and samicabls, but I aa not sure it went
as well as I theught at the time given the concerns raised by
MMES at the close-out meeting.

Slgge-Out Meexing

A brief close out meeting wanx held on Priday morning before
departure of the (remaining members of) the NIQSH twam. MMES's
main representative here was Steve Penrod, head of MMES's BS&H
Division. Depnie Chumbler, whe had been our primary conctacrt and
esgcore, alss rapressnted EMES. DOR was represented only by a
young mmnagement trainee. NIOSH ataff reviewad the
sccomplishments of the varicus groups. MNMMES sxpressed gratituds
that it really was not an audit, and wers pleased that NIOSH
staff vere so lauditory beth ¢f the records management at the
site and of the excellant cooperation recsived from MMES staff
on site. Both were in fact very good, and several MMES grafs
uen;zwcn beyend what would bae expectad in assisting NIOSH
starst,

Overvigw--Stebbings--: Page 3
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The only slightly sour Bote was that Donnie Chumbler again
raised the issue that MMES would prefer that we divect curselves
through the DOE Site Office. I reiterated our position and

tad tha: the had besn adequately dealt vith the
preceding afterncon and that MMES would f£ind that DOE would now
accept oMy posture. In fact, to this day I don't know if MMES
raised the subject on its own or whather the DOB sice office
still objects to oux posture and reguested MMES to raise the
issue again at the maeting.

In fact, NICSH needs to deal directly with the Cak Ridge Fisld
oftice regarding studies at Pikecon ana Paducal, and data at
CRISE.

(I have initiated this converxsation begining on & February 93.)

Legal Jlssues )
Questions ralating to the Privacy Act and accsss of NIOSH staff

To records megatively impacted the activities of the NIOSH f£ield
tear t0 some deggee,

on 29 Sep 92, Jane M. Greenwslt, FOIA/Privacy Act Officer at the
Oak Ridge Field Office, faxed an extensive set of material on
the Privacy Act te all of the contractors under the Field Office
{copy attached) . This is being ¥fsllowed up by visits to each
contracror by Greenwalt in which this material ig presented to
managarial and administrative stxff. Tha presentation iz said
to emphasizae the legal penaltiss for viclating the Ack,
Greenwalt made hey perscmal prasentation at Psducah GDP shortly
{@ate undetexminaed) bafore our vigit. It sasms the faxed
material also constituted the viewgraphs of her presentation,

It is not clear whether she specifically was invited to, ox tock
the initiative in, pressnting this material as specific
preparation for NIOSH's visit to the Paducah site.

By Tuesday (15 Dac) noorn Dave Titerbach reported thar industrial
hygiene staff would not even let him have copies of blank forms,
let alone sanitized records, because of some orders they had
received at the end of the week preceding our visit. I
immediately raised this issue with Doanie Chumblexr, who let me
read a ¥ile of interoffice memoranda (cepy attached) dated 10-11
Dec. This material origiaated at tho office in Oak Ridge of

MMES's chief 1. 2An unfor pect to these was the
consistent reference to "NIOSH Auditers.” Donnie Chumblex was
the of this ¢ inglogy, and it apparently reflects not a

miscomprehension on his part of our intent, but his routine
duties, which include shepherding auditors of various sorts.

Early Tuesday afteyneon I discussed the matter with Chumbler, .
and while he believed some staff were overinterpreting the MMES
memos, he was uncertain of their exact intexpretation. We
decided to call Don Woods, MMES chief counsel, and had a lengthy
Overview--Scebbings--: Page 4
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conversation with him mid- afterncon Tuesday. UDonnie Chumbler
and I were on a spsakerphone, so the contents of the
conversation would not be in doubt. We reguested s detailed
explication of the memos. Woods was perfectly agremable and
aboveboard, while I @id not request (for this visit) more than

d spet to with names, and the right to
obtain copies of blank forms and of racords with identifiere
removed. The problem was then solved, except for the Msdical
Dept. whers the Admini . in the of the physician
who had given her her orders, stuck to what she had been told by
the M.D. Jane Gresnwalt was unavaileble that afternoom.

Being curicus and somewhat dubious of the role of the Oek Ridge
Field Office in P to our i t in Paducah, I had a
brief conver! ion early cn y morning with Donna Cragle to
find out who Jane Greenwalt was, who her suparior was, and
whether she had inquired about NIOSH's intaezasts with Donna
Cragle. (I also, &3 a consaguencs, insisted on a meating with
Doe Site Officé staff, discussed elsewhere.)} This stimulated a
quick and apologetic response telephene call from Greenwalt, who
insisted it was a routine presentation which she was also
planning to make at Piketon.

Greenwalt admitted to baing perfectly aware that the DOE Hmalth
and Mortality studiees had made their accemmodaticm with the
Privacy Act scme 15 years previocusly. I suggested that since
these sites were all under study that it would be most
appropriate to add a viewgraph ox two ta her prasentation to
explain how the Health and Mortality studies interacted with the
Privacy Act. She agreed.

Greenwalt added what I suspected, that NIOSE had besen added to
the list of routine users gometime in the mid-1980% (I knew
application vas made during the Piketon Study). I don't believe
we have the details of that; I also suspect wa need to have
persons identified horized to those ds, and
perhaps the list diatributed distributed as on pp. 24-25 of the
larger attachment.

Jane Greenwalt is at 615-576-1216 (U.S5. Dept. of Bnergy, P.O.
Box 2001, Oak Ridge, TN 37831-8510); James Foutch, the Chief
Counsel at Oak Ridge Field Office, is at €15-576-1212. The
Paducah GDP counsel is Alan Harrington at 502-441-6228, but he
is not seen as playing a role in these issues. The MMES coungel
in Oak Ridge is Don Wood at 615-574-3218.
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Future Plans

The extsnsive discussions in this report are relevant to future
cperations relaring tc the Paducah site, but immediate decisions
can be made in the absence of cemplete knowledage of xrscord
systems and exposures.

first priority is capture of a roster for death seaxrch and

eohort detinition purposes. This involves combining MMES data

files on current workers, ORISE's roster of Paducah workaxs,

copying of employee information summary cards, followed by at

ileast the employment application from the main personnel file

{remember: for curxent workers, job assignments are in n"field

files" scattered throughout the plant. The employse summary

card in theory covers job assignment changes. -

At least external dosimetry files (probably computer from Oak
ridge) and the urinalysis data must be capturad and computerized
while the death search is underway. The jp _vivo files are small
and_should also be captured.

It will be a severxal year job to fully understand the plant and
worker assignments, and, with respect to iconizing radiatiom,
unless results of the mortality search yield suspicious results
when analysed with the desimetry data, full comprehension of the
environment may not be warraated.

Overview--Stebbings--: Page 6
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MEMO: 29 January, 1993

FROM: Henry B. Spits

RE: Paducah Gaseous Diffugion Plant
Trip Report
TO: Distribution
INTRODUCTION

A technical evaluation of the contemperary and historical
health physice personnel dosimetry momitoring program was
performed during a visit to the Paducah Gaseous Diffusion Plant
from 14 through 17 December, 1992. The cbjective of the
evaluation was to determine whether the radiation exposure
monitoring data, g 4 by prog: ic health physics
monitoring, Wal sufficiently P ve, ad tely
documented, resliable, complete, and stored in an easily
retrievable manner to support the technical requirements for
performing a study of the health effects in pecple who have ever
worked at the plant as employees of the Government Owned,
Contractor Operated facility (GOCO) .

No central records repository exists although the GOCO
facility maintains a comprehensive set of records on radiation
exposure monitoring stored at several locations (iacluding Qak
Ridge National Laboratory), in many different formats on
computer files and paper &. Al the of
people who have ever worked at the facility is relatively small
(viz., approximately 6000 workers) compared to other GOCO
facilities, thare is considerable health physics monitoring data
for each worker ineluding urinalysis, external doaimetry, and in
vivo measurement results.

Based upon observations obtained from the site visit, it is
concluded that there is adequate radiation exposure monitoring
data for individual workers to facilitate the epidemioclogical
evaluation of the health of employees at Paducah Gaseocus
Diffusion Plant, In addition, the gquality of the data and the
conditions aamsociated with otcupational exposure to uranium and
the other physical aad chemical haszardous being similar to those
at the Portsmouth Gasecus Diffusion Plant, it may be possible to
combine these two working groups into a larger cohort for study.
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PERSONNEL INTREVIEWED -
ur. Donald Chumbler was our host and facilitated all
£ TO meet hnicsl and administrative

perscml at the plant, euter restricted aress, and witness
records and f£iles on an ad hoc basis. Thome with Q-lavel

ol have Ticted o the site, xneluding the
vault where most of the historical L

to secure arsss and classified man:iah vag ptov;ded by ascort
for those without required ¢ls izacion, It was not
possible to obtalin copiss of personnel records and sample forms
pecause of some rolent nwugmxn: diraztive ragavrding
1ncerpre:aczon af the privacy act. Although this directive made
it impossible to obtain sample copies of the relevant records
observed during our visit, it is anticipated that this problem
will be zesslved prier cur retura to Paducah.

e m* were identified during
the opaning-session #& individusls associated with plant

operations wha have worked ak the plant for forty years and
represent ‘a considerable ressurce for institutional memory.
Both started working at the facility in 1851,

ouy team was introduced tc Mr. Jim Hodges, the deputy DBOR
director lovated at the plant gite. Repressntarives from the
0il, Chemical, and Atomic Workexs (OCAW) union attending the
opening seasion wors Jim Key and Bill Harrisom. Jim ims also the
representative on Environmental, Safety and Health issues. Rill
is the Safesty end Health chairperscn.

Hessexs Tony Dodd (ex:. €058) and Kenneth Duncan {axt,
8058} the icnal health physics staff and are
located im the 743 building which is outside the security
island. They have respensibilivies which amphagize external and
internal dosimetry, raspectively. Mr. Orville Cypret (ext.
8173} is the overall manager of the health physics dosimetyy
organization. {(Puwxing cur vigir, the NRC was alse at the plant
in preparation for the pending transition of the site to a
private corporation. The health physics staff vas required to
attend meotings with the NRC on 16 Docember.)

a retired employes who Zormarly was
manager in the healtd physics organiszation, visited with us for
four houxs on 15 December and offered considezable information
about the historical health physics and envircomental monitorxing
practices. He is willing to participate as a paid conmulzane in
tuture digcussions. I believe that hia gervices will be
required in any future studises of this facility.

It was 4 that we Bogard (15574~
3539), 2 supervisor at the Martin Marietta Y12 Processing
center, to obtain mors information and historical recoxds sad
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procedures post 1983 which are consclidated at the corpeorate
center. ([Note that , Rhonda‘s spouse, wag the former
manager of Bicassay and Dosimetry at ORNL-X10 as is now invelved
with dase reconstruction for Martin Marietta.]

Mr, John Price iz the supervisor of the bicassay
laboratory. Mz, Ray €. Shx berry has ked in the bi 3y
lab since the early 19705 and represents an important resource
for interpretaticn of the uranium bicassay analysis performance
characteristics. Steve Holshouser is the section head of the
asalytical labo:g:cry function.

HISTORY

The Paducah facility was constructed starting in January,
1951 through Decamber, 1954. However, ocne of the cascades came
on-line inm Octobar, 1952, so that processing of enriched uranium
commencad- at that date. The feed plyat began manufacturing UFg
ir 1953. Significant upgrades to the facility were made in the
1970s. Approximately 1,850 psople ware invelved in the fLirst
operations of the facility. Paducah has alvays been agsociated
with the Oak Ridge Nationmal Laboratory through the GOCO
relationship. OUntil recently, the Fortsmouth Gaseous Diffusicn
Plant was operated by Goodysar Atomic. Now, both facilities are
operated by Martin Marietta. Prior to Martin Marietta, the DOE
consractor for the Oak Ridge and Paducah sites was the Unien
Cazbide Corpeoratiem.

tow assay, enriched U30g is converted to UF¢ in the
conversion plant. The majority of first cccupational uranium
exposures were associated with the conversioen plant.
significant health hazard is associated with amount of flucrine
involved in the process since UF3 + H20 yvields hydrofloric acid
{HF) . There were vary few releases of uranium during the
first ten years of opezation. In 1960, a new vaporizer and
condenger was installed at the feed plant which provided better
controls for the product and tailings.

An explosion and fire occurred in 1962 which produced the
most noteworthy acute release at the plant.

Fifty to seventy tons of UO2 had to be converted to UFg on
a daily basis in building 320 which requirxed from thirty to
forty tons of fluorine per day! In 1556, a uranium metal
foundry was constructed. Building 340 was used to store UP4 in
55 galloa dzrums for urasium metal conversion.

An aluminum emelter was constructed in the 1960% to process
the nated mesal ( blades, uranium sorap from
declassified weapons components, etc.) arising £rom the cascade
upgrade project. Iz was thought that the contaminated aluminum
reclaimed fxom the smeltsr could be used for the next cascade
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upgrads.

A nickel smelter was alsc constructed to process the
classified barrier material components that did not meet
performancs apecifications. The unused nickel, which was not
contaminated gince it did pot meet reguirements for installation
in the cascade, was considered a national strategic asset that
eventually could be important. A considerable amount of
contaminated barrier material was also available fxom repairs

s

a

and upg per 4 on the .

The op on of the enzi facility involves,_input of
natural uranium as UFg which becomes enriched in the iscrope
via the gasecus diffusion process in the cascade building. The
Paducah plant reaches a maximum enrichment of approximately 2%.
OQutput product from Paducah is used as feed material for the
portsmouth gamecus diffusion plant where enrichments in excess
of 90% are atrtained. :

Along with the enrichment of U35 cemes U+t wnich is
responsible for the majority of the internal dose. It is not
possible in the gasecus diffusion process to efficiently
s these i P since their massas are so close.
Likewise, because gome of the feed material had been cycled
within the wespons complex with less than optimum quality
control, some plutomium, tachnicium, and neptunium has

ined the de facility. These contaminents have
itated impl ion of bi y monitoriag.

The enziched product is shipped to the Portsmouth Gasacus
Diffusion Plant as UFg in gas cyliiggars where esnrichmant may
continue to proceed to provide U in excess of 50% by mass.
In addition to enri bilities, Pad diffars from the
Portsmouth facility im the manner in which it uses "non-firm"
contzacts for the purchase of electric powex. Paducah will take
advantage of cheap power in the evening and increase the gas
density in the de as a hod of i ing production.

Ten tons of UF6 are ligquified, stored and shipped in
cylinders to Oak Ridge or Portsmouth where it would be vaporized
into their cascade system. Tailings from the higher enrichment
process were zeturaned in the same cylinders to Paducah for
reprocessing.

The U. S. Department of Transpcrtaticn requires that the
high pressuze cylinders used to store and transpert the produst
and feed materials be disassembled, filled with a wash sclution,
rinsed, and pressure tested, The flucrine buildup in these
¢ylinders could present an exposure hazard. Likewise, the
buildup of bremmstrahlung and other radiations emitted by these
cylinders, especially when empty, Go pose a sexious external
exposure risk for the workers in close proximity to the
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cylinders. Since the Paducah plaunt does not produce highly
enriched uranium, these gas cylinders repressnt the most likely
source of whole body external radiation exposure.

HEALTE _PHYSICS MONITORING PROGRAMI
Summary of Racords

The old badge number, which was ageigned as a personnel .
identifiex, included only 4 digits. A new 6-digit badge number

has tly been i & d {The first digit iz an identifier
for the plant 8o the parsonnel identifier is really only 5-
digits.) These numbers are unique personnel identifiers and

have never been reassigned fo other than the original owner. A
conversion key if available to track the personnel identifier
from the old to the new badge numbex. Social security number
is also used. as the persomnel idantifier in some ¢f the records
systems at-Faducah. The badge numbers were unique an never
reassigned to another individual after terminaticn or
retirement. Should a worker be rehired, the criginal badge
number would be reassigned. Security alsc has their own sccess
authorization identification number, called the alip number.
Most health physics data is associated with the badge numbar or
gocial security number. Security's slip number is likely to be
useful only as a contemporary ideantifier to track work
locations.

A computer listing, Report #28, Program PERXL-028,
ineludes all active smployees by name, social security number,
and date of birth. Xen Duncan and Tony Dodd, who both use this
report on & regular basis, showed us this listing and suggested
that it would P the most P ive p 1 zeport
available on a routine basis. It alsc includes
division/depertment, badge no., social security no., name, date
of birth, sex, ete. A data base maintained by the benefits
organization includes active and terminated workexrs. Thera is
very low turnover im the ranks of employees at Paducah since the
plant is the only major employer in the community.

an air monitoring program hax besn started during the past
two to three years to measure the airborne conceatration of
uranium in strategic areas on & continuous basis around the
plant to characterize exposures by job type. These records,
which are not easily retrievable, are maintained by operaticnal
health physics.

Records of parsonnel dosimetry resultg and survey
measurement dara are maintained by the Oak Ridge National
Laboratory Computers & Telecommunication Department (C&TD) at
the K-25 facility. The K-25 facility is acting as the official
repository for all 1 dosi Y ds for the Paducah
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plant. Copies of routine ted dosimetry Y
reports, micrefiche, and ccntemporaty computer listinge are kept
at Paducah. A three-plant (Paducah, K-25, and ¥-12) dosimetry
history computer data file is maintained by C&TD in Oak Ridge.
Presently, C&TD is attempting to produce a 4-plant history tape
which inciudes the Portsmouth Gasecus Diffugion Plant. Tony
bodd and Ken Duncen have attempted to download the Paducah data
f£rom the computer filas at C&TR. Although they possess a file
on their local computer system, the data has not been audited
for accuracy and may, by virtue of the download process as an E-
Mail message, not be accurate,

oak Ridge has a composite hi:tozy tor all work sites.
Pex 1 and its ds follow with the job. Urine
analysis results cards show work location for sach monitored
worker until 1977 when use of the cards was ended. Scme
previcus employment history, especially ORNL swapping, is
maintained on the history taped maintained at Cak ridge. Copias
of data on mitgofiche are kept by Paducah

Cak Ridge maintains an occupaticnal exposure history
computer records for Oak Ridge and Paducah. The system is based
upon Flow Gemini, a records management reporting and recording
system, and is not a data base suitable for records retrieval
and manipulatien. Data records include several different types
of flags which may signify that 1) results that are greater than
or equal to some pre-determined level, 2) identify an
acute/chronic exposure, 3) set a sampling or monitoring
frequency, &) identify a nuclide, or 5) even the amount of time
since last result was obtained.

Records are maintained by subject and employee. Paducah is
working towards a cantral records repository for dosimetxy data.
Computerization of raw data is being accomplished using the
existing clerical mtaff on a voluntary overtime basis for data
entry. In vivo records are sntered with little, if any, formal
quality coantzrel. Professional review of the historical bicassay
data for accuracy and quality assurance involves a cuxrsory
review of a computer-generated listing created after data is
input. There are no foymal procedures for quality agsurance or
documentation to describe the datra entry project. Consensus
professional opinion is used to resolve discrepancies during the
data input verification process. A reasonable effort has baen
made to insure that all the data has been retrieved for data
entry. During data entry, the clerks can set an "integrity"
flag if any question about the data is raised. An edic is
performed on data input to check social security number, badge
number, and name. This edit is certainly not comprehensive.

For example, no check is made to validate maiden names.

Dosimetry Records
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Historical bicaseay data recorded in the files zepresents
*raw" data. The x ds show no ical analysis results,
such as body burden or dose calculations. Individiual personnel
files, if available, may contain dosimetry evaluatiocns if the
workex was involved in an Unusual Occurzence (00) or if a fozmal
report documenting the ineident was issued as a result of an
investigation. - Otherwise, the majority of the data files
igclude only raw data.

It appears that the uranium urinalysis data was uged as a
control mechanism te confirm that large acute or chronic
exposures werg Hot a routine occurrence. That is, routine
urinalysis results below administrative action levels supported
the conclusion that the established engineering work c¢ontzol
mechanisms and procadures were functioning as planned and were
gufficient to adeq 1y t the a ding to the
regulations and limits in place at the time of menitoring.
Whenaver a usual io was identified, bicassay
data (both uriaalysis and in vivo measursments) were cbtained to
=] P e. I 1 radiation doses may be in the
personnel files for individuals who were involved in an unuaual
occurrence (UQ) .

No internal burden or dose results heve ever been raported
to workers since this was not reguired until 1385 with the
implementation of DOE Order 5480.11. DOSE XPRT, a computer code
developed by Keith Eckerman at Oak Ridge National lLaboratory, is
now used to calculate i 1 doses. alsc has INDOS
and CINDI which are used solely for iacident evaluations. The
need to caleculate and report annual and committed effective dose
equivalent for all monitored workers will require a eignificant
upgrade in the internal dosimetry program at Paducah.

The majority of the data available for workers at Paducah
are dosimeter and urinalysis results. Thera is very little
fecal data and no blocod or sputum sample data. There is also
some data from the in vivo monitoring program, but it may not be
of value since the p of the ion system was
unreliable and erratic. Paducah used the mobile in vivo
monitoring system from ¥-12 and could schedule exams only
infrequently. It was usually not possible to perform an in vive
exam immediately after a suspected U0 since the mchbile system
was either not on site or may ba ocut of service being repaired.
Since the uranium processed at Paducah ves typically gquite
soluble, the lack of an in vive examination on demand was a
seriocus deficiency.

There are approximately 107,000 urine sample results
handwritten on 5" x 7" cards through 1377. Stating in 1978, and
thereafter, approximately 10,000 results per year have bsen
entered into the computer system.
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The bioassay laboratory crea:es a laboratexy notebook entry
for each sample pr The 'y taechnician will also
perform a computer data eat:y nfte: the sample has been recorded
in the logbook. Since, 1983, the bicassay laboratory entars the
resulte into the computer network, Prior to that time, resulcs
on logsheets were entered by the C&TD group at Paducah. 1In
1983, the VAX Analyst System was implemented,

External Dosimetry

Personnel dosimeters were woIrn by the workers and taken
heme at the snd of the shift. Oxiginalily, ' £ilm badges were
processed at Paducah., Ths badge used standard Kodak X-ray film
packs and was similar to that devaelcped for the original
Maphattan project used at Los Alamos, Mound, and Hanford., An
old densitometer was found in the vault should it be necassu-y
te attempt to perform a re-analysis of the old data.

The frsquency of monitoring was depeandent upon the time of
history and the job. Records show quartsrly anod monthly
frequencies. _Summary date of external dosimatry results from
1953 are recordad on microfiche. No oléd procedures were
available to document what practice was followed in the event of
a lost dosimeter. Approximately 100 lest desimeter badges were
acknowledged thzrough 1983. Dcses recordsd on co-workers badges
was used to replace the lost result. A flag is used to document
the "estimated’ dose yesult.

Starting in 1983 d h used the style TLD badge.
These badges have besn processed at Oak Ridge Y-12 plant which
is fully accredited by the DOELAP program. (Paducah is now alsc

an accreditated user of the Y-12 gystem and maintains & chain of
custody program as part of the DORLAP requirements.)

The first TLD badge used at Paducah was a 2-chip Qusimeter.
It was upgraded to a 4-chip dosimeter in 1888 as part of the
DOELAP accreditation. All employees wear a dosimetsy {except
for one individual who does not work at the site). Badge
exchange is now quarterly. Extremity monitoring was initiated
in 1988, especially for jobs involving cylinder inspection.
Portal monitors were added to the site secuxity program in 1990
and have been detecting a lot of naturally-occuring zadon.

Some direct-xeading, pencil (pocket) dosimeters have been
used the results of which are recorded in independent log books.

A centralized External Dosimetry Computer System (CEDS) is
now being maintained by Oak Ridge foxr all the external dosimetry
data. Thig information is shared with ancther computer program,
OHIST, which matches the dosimeter issued with the usezr's
identification recorzd.

Health Physics--Spitz--: Page 14




234

DRAFT 01/22/93
The historical -external dosimetry data was hand-entered
inte the computer system since the old TLD readers could not be
interfaced directly to the computer system. Certainly,
dosimeter results from the film dosimeters was entered by hand
at some time in the past. <Ccopies of procedures may exist in the
Vault.

Internal Dosimetry

Simulated and true 24-hour urine samples were collected
during the last few yeazrs. Contemporary results are listed in
units of dpm U/liter or dpm U/day. Historical results are
recorded in units of microgram U/liter or microgram U/24 hour.
Mogt of the historical data is derived from single-void urine
samples which were always processed by flozimetry. There was a
small pilot study to exploze the fessibility of using fecal
sample analyses for dosimetry. The laboratory notebooks
containing the”official result records are maintained by the
bicasgay laboratory. Historical records are maintained in the
vault at Paducah.

The uxgm’.mn urinalysis system is based upon the florimesric
process. U ig the main contributor to internal dose. The
maximum enrich was inmately 2% and is the value
typically adepted in converting from mass to activity.

Repults are recorded in units of milligram G/liter from
1955 through 1377, Thereaftexr results are recorded in units of
microgram U/liter.

The contemporary florimetric process involes taking a 22 ml
aliquot from the urine sample submitted by the wozrker. The
aliquot is digested in nitric acid, extracted using TOPO, and
fused ontc a sedium floride pellet for florimetric analysis.
Previous methodologies used a 2 microliter aliguot of raw urine
which was fused dirxectly onto the sodium floride pellet.

Uranium ipotopic analyses are used to analyze the 24-hour
samples. The MDL for the florimetric technique is about 5
microgram U/1l.
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The action levels adopted for health physics monitoring are
aB follows:

Soluble UFg 50 microgram U/l (initial recall)
TO2f2 100 micrag 0/1 (admin. control)
. 200 {restriction)

These limits are based upon 20%, 35%, snd 50% of the ALI for
elass D, scluble uranium with a sample collection frequency of
30 days. The Minimum Detectable Aamount (MDA) of uranium usiag
~the florimetric method is reported to be § microgram U/1. The
gross beta analygis (for technicium) has an MDA of approximately
10 dpm/1. Liquid scintillation amalyses aze performed at ¥-12
and can detect approximatley 0.05 dpm beta /sample depending
upon the yield, quenching, and type of sample.

Two followup samples are collected and analyzed as a
routine procedurs to confirzm & xesult vhich may be indicative of
an intake. ~Folrlowup sample results will be flagged in the
computer zecords. The f£flag is a "2" for a special sample and
"gr for a sample used to determine (or calculate) a dose.’ Theze
are eight diffevent sample re#son codes (visitor, routine,
contractor, special, xandom, iaitial).

There are approximately 10,000 records of old biocassay
results up th h 1877 imately 70 - 100 samples are
coliected each month for special analysis and 500 to 550 samples
each month are routines. Workers are scheduled for bicassay
menitoring if they work anywhere throughout the plant. Change
houses and break rooms are not considered radiclogical areas.
The schedule reguires collection of samples during the mid to
latter part of the work week.

Each department is responsible for the logistics of
transporting samples to the lab. Scheduling is accomplished by
E-mail to the department managers who distribute notices to
supervisors and workers. (There is a compliance tracking
program now, but no such for compliance tracking was
accomplished in the past. Likewise, notifications for biocassay
sample submiszsion vere formexly distributed via plant mail to
managers and supervisors who were responsible to notifying
workers.)

The minimum acceptable volume for a single void sample is
60 ml and for a 24 hour sample is 1000 ml. Tha latter is less
than that excreted by the ICRP Reference Man Publication #23
which racommends 1400ml as the 24-hour urinary excretion volume
for men and 1000 ml for women. Retrospective evaluation of
intake may have to consider adjueting any recorded uranium
intake for the low 2é-hour sampls volume. The dates asmigned to
samples represent the sample collection for single voids and the
end-collection date for 24-hour samples.
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collection was & ®political” exercime which was requasted to
decmonstrate that any uranium uptake wis not large. Apparantly,
results of 24-hour sampling was net ueed other that often other
than to documant that uranjum intaks was small., No dosimatry
svaiuation results were observed in any of the documentation or
records raviewed during this visit, Such informacion, if
availahle, mumt be contained in OO reports or iadividual
personnel £iles.’

The bxoassay 1abcratory alao prodessed samples of water for
wells. Plutonium and Am?#l urinalyses were performed at the Oak
Ridge X-10 lab, .

The actual results for COontamporary analys are recorded
in the computer data base along with the MDA. Historical
racords contain only the rasult. Thers appears to have been no
bias or cerruption of the data. Some zercs were cbssrvad in the
result reports. Very cold data was determined by visual

ison of 2l with . Scma 0+ entriss ware
seen in the records which indicares that the samplas were not
exactly zero but did not meat the sxpected flsurescance for tre
girst standard,

In vivo messfurements have besn performed using the ¥.«12
mebile whole kedy counter since about 1967. Altheugh upgrades
to that very old systen. have been made through the years,
results of routine menitoring for uranium of low enrichment
still remains unreliable and, in my spinion, have limited value,

4 in support of accident investigations may
be usaful with the hiocassay data in evaluating intake. This
decision is based upon the the uncertainty associatesd with
background of the large Nal(Ti} detectars used o measure low
photon amrgias from U23s. In fact, background is difficult
to charazterize because the zesults are sc variable from subject
to subject. This varisbility, combined with the limivsd
sigsui:ivicy of the detector system for low anexrgy photons from

severly impacts the reliability of results from routine
menitoring. On the other hand, in wive a8 of
having a known oY suspected intake may provide supplementary
information to monfirm an exposvre,

Ia vivo manitozing was performed for both uranium and
p ium. 1y 300 to 400 examinations were performed
each year dcp::\ding upon the schaduled visits of the mobile
facility. The system has not besn used since 1383 because of
system deficisacies. The DOE Tiger Team identified the in vivoe
monitoring program as deficient.

Result remords of both in vive wd b:cauay aeasuranents
were xeviewed in the files at d y of records
Health Phync---sya.uu- ?ugo 7

It was claimed that the use of a ¥ull 24-hour urine sample
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transmittal report. {(#UCN-2776) was reviewed. Im vivo monitoring
reports {(HOCN8254 (10/87) and #UCNS254 (8/67)) were alsc
reviewed.

Bioassay result racords starting in 1391 began to show
negetive numbers rather than entries <1 ug U/t

Not.

Mr. was & manager at the Faducah plant. He
was invovled in both the enviroumental evaluation and health
physics programsg. He was the author of a very important raport
on occupational exposures to UFe which he prepared as a
consultant to Martin Marietta after retiring. This report is
ERDA-93 or KY-§-198, .

Contamination in the cascase process was due to
approximately. 100 tons of UO3 from Hanfoxd which eentained
plutonium id tke range from 10 ppb plutonium to 2 few hundred
grams per tom. .

Neptunium-237 was alsc a contaminant ién the uranium cascade
arising from neturon capture of U435 o U436, The U93€ would be
recycled through the weapona fuel cycle program (i.e., Fernald
to Hanford to enrichment) and, following irradiarion at Hanford,
transmute to Np . The concentration of sz:” ranged between
0.2 and 0.5 BEF- Late in the 1950s, Paducah initiated a program
to purify Np for che SNAP devices.

Accumulation of Tc?® in tha cascade also accurrxed as a
regulc of processing of reactor tailinge. The source of the
7c9% is the fission products from the reactor tailings.

The cascade imprcvem;nt taking place between 1958 through
1562 £irst identified sz 7 a8 a continuing problasm. A
neptunium bicassay procedure was developed for parscnnel
monitoring but the results could not be interpreted for lack of
a suitable metabolic or dosimetry model. The ¥-12 mobile whole
body countezr was used as the primary means of detecting
neptunium exposure in workers. Neptumium-239, produced when
Pu?d¥ captures a neutron, was used as a tracer for the Npés’,
This is really less than an adequata tracer since the mechanism
for producing these two neptunium isotopes sc so diffexent.
Considerable assitance in evaluating this problem was provided
to Paducah by Lyle Schwindenman from PNL,

A new vaporizer f£or processing feed materials was installed
in 1960. This vaporizer was expected to provide hetter control
at the condensor for both the enriched product and tailings.

The plant experienced a rather large layoff in 1361-1962. cthis
impeded following workers with sustained burdens related to

Health Physics--Spitz--: Page 18
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their occupational exposuze.

Although there were relatively few accidental raleases of
materials during the first ten years of operation, in 1962 thesre
was a big explosion and fire in which relaases were very
signficant. The conditions associated with this incident are
well documented in reports and monitozing data.

In 1353 the first UF¢ was produced in the feed plant.
Fifty to seventy tons of material were converted om a daily
basis in building 320. The flourine plart had to produce 30 to
40 tons/day to keep up with production.

In 1356 a uranium foundry was constructed for production of
uxanium metal. The aluminum smelter was fabricated in 1960 -as
part of the system upgrade. Both clean and contaminated scrap
from compressor blades and declassified weapons componants were
processed in _the smelter. Contaminated and clean scrap wers
processed zeparately. The intention was to reuse the
contaminated aluminum f£or the next cascade upgrade.

The nickel smelter was fabricated to reprocess barrier
materials that did not meet performance spacifications since the
classified parts could not be returned or gold as scrap. The
contaminated barrier materials were considered as 2 national
strategic asset and would he saved for future use ag nickel
ingots.

Initially, data iated with tional s were
not publighed for fear of alarming the workers. This wae
c¢hanged and a work rastriction policy was implemented whenever
high dosimeter or urine samples were cbserved.

High beta dose rates (e.g., 30 - 50 rad/hr beta) could be
received at the flourine reactor vessel from the Th< % and Pa23a.
Merril Eisenbud, HASL Publication #58, identified that aging the
ash in the reactor vessel would significantly reduce these dose
rates.

Workers in the feed plant freguently experienced
contamination of their dosimeters making the results insccuxrate.
A dosimetex exchanga freguency of weekly was established for
those workers who were most likely to receive exposure. Other
dosimetry badging frequencies were used in addition to weekly
since it was not nacessary to menitor those unlikely to be
exposed so rigorously.

The design of the external whole body radigtion dosimeter
came from Oak Ridge. In 1952 - 1953 a calibration system for
the dosimeter using Eastman film was developed. Dosimeters were
originally not taken away from the plant site. Badge boards
were provided at the exit pointa. This policy was changed in

Health Physics--Spitz--: Page 18
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the early 19560s. Thereafter, Bome strange readings became a
fraquent occurrence. The estimate f£or the minimum detection
limit for a badge was approximately 30 mram.

Urine samples ware collected at the start of a shift week.
Later this was extendad to the start and end of a shift week.
Some exposure to soluble uranium was observed from the results
of the urinalysis. If a sample fxom a2 worker was higher than
expected, follow-up samples ware scheduled. Rigorous follow-up
pampling was initiated in the event of an incident or accidental
exposure. -

At the inception of the bicassay program, the labortory was
comingled with the plant lsbortory. Later, the biocassay
laboratory was relocated to medical.

Thres measurements vere made with each sample and the
average wag racorded ag the official resule. The asnalyst would
make errors”-in~the laboratory notebocck. The sample # and badge
4 would be entersd intc the official recerd book however the
analyst would aenter sample log # and not the worker's name.

Mr. Gene Grown was the induscrial hygienist for Mr. Baker.
He died last year. Mr. Charles turock was the replacement
health physicist who left and went to Union Carbide (Oak Ridge)
in 1870.

There was little technicium and neptunium bicassay afcer
the initial studies since it was decided that you can't have
these nuclides without measureable uranium. That is, if the
uranium was in the body then it is very unlikely that any
technicium or neptunium were present either.

Starting in 1960, a few workers were transported to Y-12
for whole bedy ceunting. The production workers were scheduled
for whole body counting at Oak Ridge starting in 1962. The Y-12
mobile whole body counter started visiting Paducah in 1968 on an
annual basis f£ox one month at a time. A few individuals from
each 10 man ¢rew received in vivo measurements when the couater
wag at paducah. A total of app mately 100 and
controls would ke measurement. There were significant problems
with the zesults of these measurements which wae assigned to the
presence of radon dacay products.

Most of the in vivo measurement data was negative which
tends te support the resulets of the air monitoring data. Of
course, neither of these two methods was quite sensitive enough
to detect low level acute or chromic axposure.

Fixed air monitor filters were changed evary eight hours.
Operating people were used to exchange the filters. An
auteomatic strip filter mechanism, operatad by a clock, was later
installed to automate the process of filter changes.

Health Phymics--Spitz--: Page 20
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Special air monitoring was implemented duxing cascade
element rebuilds. Braathing zone air samples, which were
assumed to be minety percent efficient, were attached to workers
during the shift. Thesa filters became eontamined with sodium

e ium ca ..

Chemical exposurs to #1 fuel oil and miaeral spirits was
common during 1952 - 1953. There was no carbon tatrachloxide.
An emissions inventory was completed in 1554 to identify what
materials were baing emitted. Enozmous walk-in vapor dagreaser
cabinets involving trichlozoethyliene (1CxH) were used to
decontaminate and degrease compcnents. These cabiners were
approximately 13' x 20¢' in dimensioms. Significant ventilation
wag provided to exhaust the solvent vapors. The vaporized TCE
found its way iato soil. Approximarely 1 ton/day of TCE was
released to the atcmaphere.

Cylinder #washing and testing was reguired by the Department
of Transportation (DOT). Approximately 10 tons of ligquified TFg
is contained in & cylinder when completely full. The cylimders
are shipped to ¥-12 or Portsmouth where it would be vaporized
into their cascade systems as a product material. Tailings frem
the higher enrichment proces would be returned in the "empty"”
cylinders to Paducah. Cylinders would periodically ba
disassembled, filled with a wash solution, turned, tilted, and
drained as per DOT regulations.

The empty cylinders would experience a ThF buildup which
would result £rom the thorium floride paxticles not being
entrained in the gas stream during offgassing at Y-12 or
Portsmouth, The hazards associated withthe ThF were minimized
by storing the cylinders for thres months after emptying but
before washing. Considerable beta activity remains even after
14 half lives.

Air filters were counted using a parallel plate pulse
counter. The whole filter was inserted into the proportional
counters. High volume air filters were 4" in diameter. Long-
term filters were 1" in diameter. The strip filter paper in the
automatic sampler provided 1” diameter circles. Air monitoring
was performed during disassembly and salave woxk.

The highest exposures were experienced in the fesd plant.
All workers in the feed plant ware mokitored using urinalysis
and sir sampling. Pecple weze rotated through different areas
so they might be exposed to beta activity, soluble uranium, and
florine areas during the year. The highest potential for
exposure was the job of handling ash irn the feel plant.

Heat stress was a significant concezn. A cocling box was
constructed which allowed a worker to be cocoled rather quickly.
Health Physics--Spitg--: Page 21
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Workers developed 3 tolerance for heat stress. It was found
that rapid cooling was tor ducing the ef: 8 of heat
stxese than ambieat cooling condzcmns

The medical supervision was quite good. Both exposures to
uranium and florine (HF) ware monitored by the medical staff.

The firet cell of the K-25 diffusion plant was finished in
1943-1944. The system bacame cperational in 1345. K-27 started
cperation in 1945. K-25 started in 1949.

Lakor Opige Meeting

Changes implemented by, management without consultttxen oz
explanation ware cause for great to the .

Maay
of these changes were implement overnight. It was claimed r.hat
the vaporizer area was the location ware most exXposure was
received. Concern was alsc raised about the PCB storage
gacility,

Conclugions and dations

The wealth of available personnel occupational radiation
exposure monitoring data should provide adeguate support for a
study of health effects observed in the working force at
Paducah. A signifcant effort must be undertaksn to transform
this data into a computer-compatible format since most of the
bicassay records are either handwritten or on microfiche. The
plan: is currently in the process of entering some bicassay data
un:o a cempur.sr data base systam. Unfortunately, lacking

ces in p and funding, the quality of these
new z:omput.: £iles may not be adegquate. The first priority in
inigiating the study ar Paducah should be to develop procedures
and a rigorous quality ass program for izing the
exposure menitoring data.
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Several individualg have been identified and are available
who would provide us with 2 rescurce for capturing the
institutional memory for the Faducah gasecus diffusion plant.
Information provided by these individuals is very important for
interpreting same of the historical provedures and operations
whieh may have led to ional exp . priority
effort must be to develop a formal, contrastual relatiomship
with a team of individuals who rapresent rthe ingtitutional
memory so that NIOSH has a technical gesource for interpreting
the history of the fagility.

The similaFity im cperations and exposure monitoring
programs batwean the Daducsah and Piketon gasecus diffusioen
plants would present & jood opportunity to combine the working
force at these two farilities in order to increase the size of
the study population,

The labor, unions have encouraged NIOSH o undexrtake &
fealth effedts™study of workers at Paducah.

The biocassy urinalysis program for uranium, aeptunium,
plutonium and techuniciym are similar te procedures and
methivdelogy used st other sites. Faducah used Oak Ridge as
resouree for all its biovassay procedures, The routise in vive
monitoring data is not likely to provide any useful information

Eor classifying into exp igs. ©On the other
hand, in vive measurements of workers with & knows or suspected
intake should provide useful i ion for exp

assesswent .
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To: File
Date: January 15, 1993

From: Dianne Reeder
Managerial Tachnical Information Specialist

Subject: Trip Report of Visit tc Paducah Gaseous Diffusion Plant

on the following pages, the inventory of each Department will be
preceded by a program synopsis, and followed by an overall
inventory of ggtimsted record totals {(cubic feet). 3Sach
jnventary will also contaia, if available, derailed information
deacribing: .

Record Types :Cards, one or two-sided, computer

. printouts (burst/unburst), Fiche,

bound log books, data binders,
aspiral notebooks, etc.

Clipped filas :Records containing staples, paper
clips, string, bands, etc.

Special primt :NCR carbonless paper, red pencil,
blue pencil, laad pencil, etc.

Paper types :Standaxd, legal, onicn skin,
card stock, ete.

Dyrawer Capacity: Full
.50
.75
1.25 & 1.5 (these drawers have
files stacked both vertically and

SUMMARY OF RECORDS MAINTAINED ON SITE

Health Physics Records (Vault Area) = 56.00 Cu.
e (Office Areas) = 22.75 Cu.
e Benefits (Office Area) - 8.00 Cu.
::. Personnel (Office Axea) = 70.50 Cu.
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Medical (Office Area & Estimated Vault)= 167.25 Cu.
Ft.

TOTAL = 324.50 Cu.
Ft.

Health Physics--Spitz.
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INVENTORY STATUS OF HEALTE PHYSICS RECORDS

Health Physics records (active) exist in numerous areas on the
site. Records are retained in axternal dosimetry, In Vivo, and
the bioassay lab, From this initial wisit, it appears as though
50% of the inactive recoxrds {all areae praviously ligted) for
Health Physics are presently stored in the on-site record vault,

Puring this initial vigit, the following inventories were
completed:

Bxternal Dosimecry -
Employse Bicassay Cards
In Vive Printoute
Visitor Bxternal Dosimetry Cards
Employee Temporary TLD Carde
Fiche
Inactive Health Physics Recoxds

Health Phygics--Spitz--: Page 26
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INVENTORY OF HBALTH PHYSICS RECORDS
RETAINED IN ON-SITE VAQLT
MARTIN MARIETTA SITE
PADUCAH, KY

{Department Contact: Tony Dodd)

DESCRIPTION OF RECORDS INCLUSIVE
DATES
Exem . =
Through - —
1. AEB Urine Data., . . . . . . . . . July, 1990 Sept.,

1980

Full Drawer = 1.5 Cu. Ft.

2. Film Badgé&iMork Sheets. . . . . . 1952 1559
Full Drawer = 1.5 Cu. Ft. .
Red Bindetrs ™
No Staples

Some Adata written in red pencil

3. Film Badge Werk Sheets . . . . . 1960 1974
Full Drawer = 1.5 Cu. Pt.
Red Binders and Clippasd Records
Staples

4. Film Badge IBM Printout . . . . . 1953 1973
Full Drawer = 1.5 Cu. Ft.
8 1/2* Printouts
Groupings bound by string
Printouts - not burst

S. Film Badge IBM Primtout . . . . . 1974 1977
Full Drawer = 1.5 Cu. Pt.
Full sized Printouts

Groupings bound by striag
Printouts - not buret
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HEALTH PHYSICS RECORDS (Continued)

DESCRIPTIQN OF RRCORPS INCLUSIVE DATES
Exom
Through
6. Urinalysis log sheets . . ., . . . 1952 1962

(Visitor data included in logs)

Full Drawer = 1.5 Cu. P&.

Bound log books

Spiral notebooks -
Red Binders

7. Urinalysis log sheets .”. . ., . . 1963
Full Drawer = 1.5 Cu. Ft.
Red bindars
8. Urinalyeis log sheets . . . . . . . 1974
Full Draver = 1.5 Cu. Ft.
Reé binders
9. Fixed Continuous Air Samples
c-410, €-420, C-340, C-71C
Pump Roem, C-400 Temp. Lab. . . . Feb, 1953
19717
Full Drawer = 1.5 Cu. Pt.
Staples
2.gided recoxds
KCR Paper (Blue ink}
10. Fixed Continuous Air Samplesx
C-400, C-409 Converter, C-720
Converter . . . . . . . . .+ « o« . . July, 1253

Full Drawer = 1.5 Cu. Ft.
Staples

2.gided raecoxds

NCR Paper (Blue ink)

Health Physice--Spitz--: Page 28
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REALTH PHYSICS RECORDS (Continued)

DESCRIPTION OF RECORDS INCLUSIVE DATSS
Prom Thxough
11. Fixed Ceontinuous Air Samples
€-310, €-315, C-720 Compressor . . .May, 1853 Jan.,
1978

Full Drawer = 1.5 Cu. Ft.

Staples .

2-sided records -
NCR Paper (Blue ink)

12. Porrablae, Air 1962-1972

{(All Azea Samples). . . . . . . . . 1952 1972
High Vols,, Air 1952-62 . . . . . . 1352 1962
Special ‘Test €-340. . . .. . 1958 - 1889

Summary Fixed & Porr.ahle'hiz.
and Flow Sheets. . . . . . . . . .19583 1564

Approximately 25 bound loge
containing approx. 300 pages/log = 1.5 Cu. Pt.
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HEALTH PHYSICS RECORDS (Continued)

DESCRIEPTION OF RECQRDS

13. Film Badge Reports to Area

Supervigion (Also includes summaries

by Area) e e e
HP and Hyg;ene e e e e e s
C-315 Opexr . . . . . . . . . ...
€C-340 Opex . . . . . . . - . . .
Maint. . . . . RN
C-400 CPRY " . . « ¢« + « o = . -
Ueility Maiot. . . -
C410 Opa:‘ Incl. C-331 Vapozizezv
Maint. - . . . . ... ..
Inst Maint . . . . . .. . .

Elec. Maint. . .
€-710 Lab including otrly C 400
Igotopiz Tab. . .« .
€+720 Compressor shnp e e e e .
.C-720 Rebalding, . . . . .
C-720 Machine Shop . . . . . . . .
C-720 Converter Maintenance, . , .
€-720 Mechanical Inspection. .
C+720 Weld Shop. . . P
¢-720 Sheet Metal shop .
Misc. Film Badge Resul:u including
Winger Construction .
Health Physics Inupectxons, R-poz:s
and Audits. . . C e e e

full Drawer = 1.5 Cu. Ft.

Red Binders approx. 3" thick
Onian Skin paper throughout each
bound leog

Health Physics--Spicz--

INCLUSIVE DATES
Exom . Throuah
. - - . .NO DRTES
-19%3 1956
-1953 1987
.1957 1959
.1957 1958

~.3382 1958
.19%84 1958
1952 1959

1953 1959
1853 1987
1883 1358
.1983 1959
1955 1988
.1955 1956
.1955 1956
.1955 1987
.1954 1957
1958 1958
.1857 1987
.1958 1259

952 1967

: Page 30
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HEALTH PHYSICS RECORDS (Continued)

DESCRIPTION OF RECORDS JHCLUSIVE DATES
F
14. Hand Centamination Surveys

{Hand Counts), . . . . . - . . . . .1952 1856
P.B. King over PAL . . « . . 41954
Status Reports & Wo:kshznts. . . . .l982 1958
HP Investigations of Rxternal.

EXPOBUTE . . . . . . . . . . .7 .OcE.,, 1353 Nov.,

1952 :
HP Invest. of Continuocus Fixed Aixr
Samples above Guide . . . . . » .Feb.,, 1953 Aug.,
1289 .
Portable Air Sample Results, vazious

areas including graphs. . . . . . .1983 1861
Inventory s Inspection of

Rad. Sources. . . . ., . . . - . .1852 1967

. Status Reports . . . . . . . - - » .1968
Misc. Lab-Reports. . . . - . 21954 1961
Iscdose Plots C-400, C- 010, C-410. .Peb., 1961 Apr.,
1969
Personnel Contamination (Coveralls,

gloves), C-410, C-340, C-710. . . .1958 1962
HP Inspec::on Repcrts, C-410, C-420,

c-720 . . . “a e e . . 21361 1964
Hours worked in Towez A!oa . - - . .18958 19§63
pocket Chamber Rpte., C-720

Mechanical Inspection. . . . . . . 1983
Hrs. worked in Trace Area, C-400 . .1961 1964
Ten Highest Ext. Bxposu:e

{Yr. & Qtx.}. . . .- .+ - . 413589 1964
pivisional Reports . . . . . . . . 1958 1959
Quarterly Rgports. . . < . . . -.1852 1958
Subcommittee Reports (HP). -« . . .1B82 1862
Misc. Maiat. Division HP

Procedures. . . . . . .19852 1961
bescription of Operatlcns Air Samples,

Midgit Impinger and Gyab. . . . . .1852 1957

Full Drawexr = 1.5 Cu. Pt.

Red Binders

Staples

Quarterly Reports have staples and clips
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HEALTH PHYSICS RECORDS {(Continued)

DRSCRIPTION OF RECORDE . INCLOSIVE DATES
Exgm . Throwgh

15. Film Badge Assignment, Work Sheets and
Reports (Includss weekly readings) .1952 1560

Full Drawer = 1.5 Cu. Pt.
Red Bindexrs (75%¢ of binders are 11" x 17%)
Staples . o

16. Urinalygis IBM Priatouts by
Quarter. . . . . . . 7 . . v . .
Dept. Summaries and by Individuals
Requests for Bxposure Dats

. 1877

Onc-b(id;; approx, 3* thick = .75 Cu. Ft.

17. Bealth Physice Inspection Reports

C-400, €-409, C-746-B. . .. . . . . .June, 1957 Dac.,
1979
c-400, C-409, C-720 Convertexr
Maimt. . . . - . ¢ . . s+ s . - . JJaD., 3961 Dac.,
1879
Scrap and Surpius. . . . . . . . . -Sept., 1960 Dec.,
1979
€Ce340. . . . . . v v e a s - « « » .Dec,, 1960 Apr.,
1977
C-410 Iscdose Plots Gamma Rad. . . .Aug., 1968 Aug.,
1976
C-410, C-420 . . . . . .« - - . . . .Sept., 1967 June,
1977
1.5 Drawers = 2,25 Cu. Ft.
Red Binders
Stapled
Clipped
. .Jan., 1880 Dec.,

18. Urinalysis Log Sheeta. . . . . .
1380 .

Full Drawer = 1.8 Cu. Pt.
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HEALTH PHYSICS RECORDS {Continued)

DESCRIFTION OF RECORPS INCLUSIVE DATES
J— e
19. In Vive Countexr Data

(Gemerated by Y-12) . v . - . 1888
1.5 Drawers = 2.35

1977
Drawer of Interoffice Envelupes containing data
4 Boxes of In Vive Tapes

Printouts - unburst
20.

In Vive Counter Data
(Generated by ¥-12) . . .

... . .1978
1.5 Drawers = 2.25 Cu. Pt.
Printouts

1882
APPTOX.

5-7 boxes of dimks for 1982 data

Further inventory efforts resulted in locating the following HP
data:

21. Summarigs and Quartexlies for
Departments and Individuals.
{brawver Location: E-7-5)}
Drawes =

. . . .1879 1982
.75 Cu. PE.

22, Raw In Vivo Data

{Drawer Locatien: E-9-8)
0.5 Drawer = .75 Cu. Pt.
Printouts - unburst

23. Uranium Urinalysis Workbocks . L1952 1959
{Drawar Locatiom: B-1-
Full Drawer = 1.5 Cu. Ft.

Approx. 35 logs, 150 pgs/locg
Bound Log books
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HEALTH PHYSICS RECORDS (Continued)

DESCRIPTION QF RECORDS
24. Uranium Urinalysis Logs.
{(Drawer Location: E-1-5)

.75 Drawer = 1.0 Cu. Pt.

Approx. 20 logs, 200 pgs./log
d

Bound Log books

25. Uranium Urinalysis Logs. . .
(Prawer Location: E-1-2}

Approx. 8 red binders
Approx.--200 pgs./log. . . .

P
({NOTE: Uranium Fluorimetric pProcedures fox
years 13861 and 1879 taped inside red
binder covers)

Red Binders

= 1.0 Cu. Pt.

26. Uranium Urinalysis Logs. .
(Drawer Lacaticn: E-1-4)

Full Drawer = 1.5 Cu. Ft.

t
Approx. 25 logs, 200 pgs./log (1966-1376 data)
Bound Log books

27. Pluoride Urimalysis Logs .

{Drawer Location: JJ-1-6 aka E-1-1)

Full Drawer = 1.5 Cu. Pt.
Approx. 25 logs, 100 pg=./lcg
Bound Log books

28. Joe Harding Litigation Casa
(Man grewing horns, no stomach)
(Drawer Location: Be-4-6)

Full Drawer = 1.5 Cu. Ft.
3+4 Expanding Files
Bound Litigation Files

Health Phymics--Spitz--:
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HEALTH PHYSICS RECORDS {Continued)

PESCRIPTION OF RECORDS INCLUSIVE DATRS
Eem. .
Through
23. Employse Terminatisn Reports to K-25
Expeosure Reports . . . . 1975 1978

Transfers to Central Rcﬁoéiéuz-'y.
{Drawer Location: EB-7-6)
Full Drawer = 1.5 Cu. Pt. N
Correspondence filee in all configurations

30. Standard Procedure/Policy for

Health Phygics. . . . . . . . . ,
Respiratory Protectiocn Procadures
Centanination Limits
Radiation Manual . . . .

" HP Training Manual

HP Program Manual. . . . . . . .
Paducahh HP Program . . . . . . . , .
Jee Harding File (Worker Litigation)
Purdue File (Worker Litigatioa)
{Drawer Location: NN-9-6)

Full Drawer = 1.5 Cu. Frt.
Files

Manuals

Red Binders

Notebooks

Staplad Articles and Files

31. Stack Samplas
(Drawer Location: E-8-4)
.§ Drawer = 1.0 Cu. Pt.
Printoucs
32. OCA¥ Exposure Reports of Bmployees to Union
{Drawer Location: E-8-5)
1.5 Drawer = 2.25 Cu. Ft.

Staples
Copies of Logs
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HEALTE PHYSICS RECORDS (Continued)

DRESCRIPTION OF RECORDS INCLUSIVE DATES
Prem . .

Through

OCAW Exposure Reports of Employes to Unien

{Drawer Location: £-8-6)

33

1.5 Drawexr = 2.25 Cu. Pt.
Staples -
Copims of Logs

34. AFB Data on Building: Wipes, Survevs of Equip.
{brawer Location: E-12-1)

1.5 Drawsr = 2.25 Cu. Ft.

35. Correspondence on Survey Reguests
UFE Release and future prevention
(Drawar Location: E-12-2)

1.25 Drawer = 2.0 Cu, Ft.
File Folders

Red Binders

Staples

36. Urinalysis data
Fallout f£rom AEC Test.

Finding way to measure Neptunium227?
in Human Urine

.1855
(brawer Location:

E-12-3)
Full Drawer = 1.5 Cu. PE.
37. Urinalysis Logs: 2 Large Binders . ,1975 1976
{Drawexr Location: E-5-6)

0.5 Drawer = 1.0 Cu. Pt.

Legal-size Red Binders

Health Physics--Spitz--: Page 36




256

DRAFT 01/22/93
HBALTE PHYSICS RECORDS (Continued)

DESCEIPTION OF RECORPS INCLUSIVE DATES
Threough

38. Film Dengitometex
(Location: Top of HP File Cabinets)

TOTAL INACTIVE HEALTH PHYSICS VAULT RECORDS
i INVEANTORIED = 66 Cu. Ft.
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INVENTORY OF HRALTH PHYSICS RECORDS
EXTERIAL DOSIXETRY
RETAINED IN RXTERNAL DOSIMBTRY DEPARTMENT
PADUCAR URANIUM ENRICHMENT PLAN

(Department Contact: Tony Dbeodd)

DESCRIBTION OF RECORDI

1. Employee Bicassay (Uxine) Cards

2-Sided Caxds = Total of 3920 Cazds
40 Cards/inch

Prawer = 14" lomg .

7 Drawers total = 10.5 Cu. FPt.

2. Visitor External Dosimetry Carxds

1-Sided Cards = Total of 5760 Cards
40 Cards/inech .
Drawar = 24" long

€ Drawars total = 5.0 Cu. Ft.

3. Employee Temporary TLD Cards
1-Sided Caxds = Total of 1920 Cards
40 Cards/inch

Drawer = 24" long
2 Drawers total = 3.0 Cu. Ft.
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ACTIVE EXTERNAL RECORDS (Continusd)

4. 3-Plant Tape (Contains cnly Paducah data)
External Dosimetry Microfiche
Contains data from 1352 through Sept. 27, 1850

37 Fiche = .25 Cu, Pt.

18 Pages x 15 Pages = Total of 2990 Pages of Samples
{NOTE: Rumber of employee records are unknown,
9950 pages of samples is not equal to the
number of employse records ~cztained in the
fiche.)

TOTAL ACTIVE EXTERNAL EXPOSURE RECORDS INVENTORIED = 22.75 Cu.

Ft.
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INVENTORY OF HBALTH PHYSICS RECORDS
IN VIVO DATA
RETAINED IN EXTERNAL DOSIMETRY DEPARTMENT
PADUCAH URANIUM ENRICHMENT PLAN

(Department Comtact: XKenny Dupcan)

DESCRIPTION OF RECORDS
In Vive Printouts of Employee Records
Priatouts - Unburst

Drawer - 238" long .
4 Drawers Total = 6.0 Cu. Pt.

TOTAL IN VIVO RRCORDS INVENTORIED = § Cu. Ft.

Health Physice--Spitz--: Page 40




260

DRAFT 01/22/%3
EMPLOYEE BENEFITS

A review 0f record inventory and introductions to Hal Anderson
and Gene Rollins were accomplished during Dianne Reedexr's visit
to this Department. Jim Stebbings had a brief meeting with Hal
Anderson on Thursday afternoon, directed towards understanding
the computar data bases. Of all groups interviewed this sesemed
to be the least cocparative, but that may reflect the fact that
the administaters in fact know little about the detaile of the
£iling and computer systems, tho lattss being in Oak Ridge.
Bagically Anderson was unwilling to tell us what was available,
but rather insisted on our asking for spegific pieces of
information, According to Joel Ellington of Personnel, Pat Moss
(on vacation during our visit) is the person to talk to., She
deals with all deaths of active or pensioned workers, and gends
copies of death certificates to Qak Ridge routinely.

A sanitized & of Form WCP-5§, “Wage Standards", was the only
record obtained during this briaf department visit

{See Attiachment 1}, This card includer Department#, Date, Job
Title, Job Title Code, Rate, and a Remarks fielgd.

During the short discussion pericd with Gene Rolling, Dianne

P d NIOSH's i t in cap ing institutional memory at
various sites. According to Rollins, benefit reports are
created quartarly. These reports include:

Retirees Name

Spouse's Name

Type of Retirement

1If Deceaded

Date of Birth

Address (Updated as info. received)
Date of Retirement

Rollins did offer to supply NIOSH with an up-to-date copy of the
above upon zequest, and would be willing te identify employees
possessing the moet knowledge in areas of greatast interest to
us. This selection would ke based on not only knowledge of
areas and/or proceeses, but also those most willing to cooperate
with 2 survey, employees in a specific age bracket (63 yrs. vs.
80 yrs.), eteg,

Due to the 40-year celebration at the site, workers with service
of 40 years were ligted on the Cafeteria bulletin board. (Ses
Attachment 2 for this listing.)

Permission to inventory inactive Benefits records was not
granted, resulting in no initial inventory of records stored in
the site vault. The following inventory is based, therefore,
solely on records stored in the Department office areas.
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INVENTORY OF SITE RECORDS
ENPLOYER BENEFITS
RETAINED IN BENEFITS DEPARTMENT
PADUCAH URANIUM ENRICHMENT PLAN

Department Contact(s): Hal Anderson, Benmefits
Gene Rollins

ESC| 4

1. Employee Work Hiatories (Active & Inactive)
2-Sided cards contain: Dept. #, Date, Job Title
Code 4, Fay Rate, and Remarks Column
Form #WCP-56 (3/54) Wage Standards Form

Inactive Ewvicvees

2-Sided.Cards = Total of 3900 Caxds

50 Cards/iach .
Draver 16" long, 2 rows/drawer = 2.0 Cu, Ft.
Drawer 22" long, 2 rows/drawer = 2.0 Cu, Pt.
Active B

2-Sided Cards = Total of 3200 Carda

50 Cards/inch .

Drawer 15" long, 2 zows/drawer = 2.0 Cu. Pt.
Drawer 17~ lcng, 2 rows/drawer = 2.0 Cu. Pt.

2. BENEFITS RECORDS IN VAULT WERB NOT INVENTORIED DUE T0O SITE
REFUSAL OF ACCESS TO RECORD INVENTORY

TOTAL BENRPITS RECORDS INVENTORIED = 8 Cu. Ft.
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left to security.

A review of rscord imventories stored in the Personnel Offices
was accomplished during Dianne Reeder‘'s visit to this
Department, Permission was not granted for conducting an
inventery of inactive pexsonnel records stored in the site
vault. The following inventory is based sclely on records
stored in f£ile cabinets, card files, aad safes maintained in the
department cffice areas.
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INVENTORY OF SITE RECORDS
FERSONNEL RECORDS
RETAINED IN PERSONNEL DEPARTMENT
PADUCRH URANIUM ENRICHMENT PLAN

{Department Contact: Joel Bllington)

DESCRIZTION OF RECORDS

1. Employee Applications . . . . . . . . - « . . . . .
Files are divided among action and == action groups
Files range from 2-50 pages each

Action

Drawer = 24-25" long-

Drawer #1, 0.50 full = .75 Cn. Pt.
Drawer #2, 0.50 full = .75 Cu. Ft.

tion
Drawer = 24-25" long

3 Draweras Full = 4.50 Cu. Ft.
Current Employee PFiles .
Filee contain Employse Status Change, Educaticnal
Information,
Transcripts, course data, Clearance data (not PSQ's), Key
Coatrol sheets

N

Approximately 30 shaats per file
Drawer = 24-25" long

4 Drawers per Cabinet

32 Full Drawexs - 48.00 Cu. Pt.

3. Termination Files
Information contained on cazrds
Drawer = 25" long
50 cards/inch
2 Full Drawers - 3.0 Cu. Pt.

4. Employee and Applicant Files
Index cards
Drawer = 16" long
4 Full Drawers = 13.50 Cu. Pt.

5. PERSONNEL RECORDS IN VAULT WERE NOT INVENTORIED DUR TO SITE
REFUSAL OF ACCESS TC RECORD INVENTORY

TOTAL PERSONNEL RECORDS INVENTORIED = 70.5 Cu. Ft.
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MEDICAL DEPARTMENT

Review of the Madical Depaxtment, its rscords, and procadures
wag performed by hoth myself and Jim Stebbings. Linda O'Hara,
Medical techaician, summarized the program, the types of medical
teasts performed on and off the site, and reviewed the standard
forme used by the department.

Some general questions were firat coverad. Death certificates
are only incidentally available; Benefits is the proper source
for those. Madical absences of 3+ dayz vaguire a visit to
medical befors return to work, as do extended leaves of absence.
Personal medial data comes with workers arriving from other MMES
plants (like Oak Ridge facilities) and deperts to those with
transferring workers. The. current smoking questionnaire is
excellant; some smoking guestionnaire has bsen in use for 10-15
years; it was not possible to access sample records prior to
that to detexmine is smeking wae included in clinical histories.

Routine medical data collacted include CBC's, urinalyses,
pulmonary function (might be interesting!), audiometry, chest
and fracture x-rays, vision testing by machine, limited blood
chemistries {including cholestercl and bicod glucose), and a
physical examination. Pregnancies are kept track of, and cancer
diagnoses if told. Visitors and sub s get g >
care only. X-rays are stored off sits in a faderal
facility.Routine lab tests (ianternal and external) are on a
MUMPS database at Oak Ridge (X-10), as are H-ICDA codes. A few
tests (PCBs, blood lead) are not in MUMPS. It was said that
Paducah has never had any luck getting anything back out of the
MUMPS system at X-10. It appeared not to be known whether the
MUMPS system held old rxesults or just maincaing the up-to-date
resulets (I would guess a mixture of both), Piketon is said to
use Flow Gemini.

A number of mandatory programs for tracking and -examining
workers in certain programs have recently baen defined: an
asbestos workar program is a major one; others include emergency
squad, DOT, fire driver, security inspector, hagmat, hezardous
waste, and cenfined space programs.

Data @ntry inte the computer program was still at Oak Ridge in
1375, and it was stated that qualisy contzol was lacking and the
main use of the system was reporting.

No copies of record forms wers releasad and permission was not
granted for conducting an inventorxy of inactive medical records
gtozred in the site vault. Tha following inventory is based
solely on recorde stored in the file cabinets; the inactive
record inventory information was from the memory ¢f the medical
technical, Linda O'Hara,
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- INVENTORY OF SITE RECORDS
MEDICAL RECORDS
RETAINED IN PERSONNEL DEPARTMENT
PADUCAR URANIUM ENRICHMBNT PLAN

(Department Contact: Linda O'Hara)

DRSCRIPTION OF RECORDS
1. Employee Mgdical ¥iles (Active)

Kardex Rotating Fila Cabinet

18 Record Txays

Each Tray = 7 Ft. Long

17 Full Trays - . 89.25 Cu. Ft.

2. MEDICAL RECORDS IN VAULT WERE NOT INVENTCRIED DUER TC SITE
REFUSAL OF ACTESS TO RECORD INVENRTORY

‘Bgtimated amounts were given of Inactive records stored in
the site vault,
Those amounts are as follows:

Upstairs Vaylt = Approx. 12 Drawers
Drawer = 25" long
12 Full Drawers = 18 Cu. Ft.

Downstairs Vault = Approx. 40 Drawers
Drawer = 25" lon
40 Full Drawers = 60 Cu. Ft.

APPROXIMATE TOTAL OF MEDICAL RECORDS ON SITE = 167.25 Cu. Pt.
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SECURITY RECORDS

Jim Stebbings intezviewed Janig Morris, MMES's head of Security,
on Thursday morning, As axpected, Security files are unlikely
to be of immadiate interest.

Security maintains a hard-copy f£ile of individuals with current
or panding clearances. This file includes QSPs (PSQe), lettexs
requesting and granting clearances, spouse change forms, name
changes, infraction reports, a debrief’ng form, and a (copy of
or original?) rolodex file card (Porm 312) from an older rolodex
file (see helow). Most individuals new bave only L clearances.
Two years after terminatiorn filss axe moved te the vault, and
Morris believed that five years lntaz chey go elsewhare, either
to Cak Ridge Field Office or a & . Cleared
subcontracters have felders, uncercazn ss to whether they are
filed separately.

A recent system of generating QSPs {the form) by computer, and
£illing them in on the computer, has been inatituted. Morrig
hopee this leads to a future database with all the QSF contents.

A smcond hard copy file, a rolodex summary card with attached
photograph used to be maintainad. It has recently besn resplaced
by a ring binder file composed of single sheet printouts of the
computer database entry for each person plus an attachad
photograph.

Entrance registexs and vehicle registers (including company
name, vehicle year and make, state license number, date, and
time) are maintained. Entranca registers are kept indefinitely,

Visitor access requests (new hires, interviews, physical
examinees, subcontractors, etc.) are kept for 50 years, but
policy is only 10 years old and 1976 is the oldest available.
Other hard copy files ave not maintained on uncleared
subcontractors.

An online PC-based computer cdatabase is now maintained. There
are three types of records: (1) employees ox pending employees;
{2) subcontractors; and (3) escort required tags (for entry »>1
day) .

Copies of some current forms were obtained: the "Visitor Access
Request, " the "Data Report on Spouse," and printouts of the
fields of the online database for each of the three categories
noted above.
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To: File

From: Dave Utterbach

Subject: Summary of Field Notes, Paducsh, XY, December 14-17,
1992:
Industzrial Hygiene Records

Industrial Hygiepe records for the Paducah Gaseous Diffusion
Plant were reviewed on Dscembay 16 and 17, 1882, Larzy
Brantley, Industzial Hygiene Department Manager, was the primary
contact and provided i ion on the ds. Mr. Brantley
has bean the IN managey for less than two yeaxrs. He wag
primayily familiax with the records in the I¥ Depsrtment Ofiice.
Many of the histoxical records contained in the C-100 Building
vault apparently had not previcusly been ssen by Mr. Brantley.

All industrial hygiene records are apparently on-site. Maxe
recent reccids are maintained in organized files ip the .
Industrial Hygiene Department. These include computerized files
and hard copy back-up. Historical vecords are maiantained in the
C-100 puilding vaults on the first and sscond floors. These
racords are not systematic nor do they appsar compleste.

Computexized records of exposure monitoring are maintained by
the paducah-IH staff in at least four separats file systems.
Betwmen 1977 and 1885, Union Carbide filed records in a system
called Coordinated Industrial Mygiene Record Keeping and
Logistiss Rvaluation System (CIHRKLES). According to Paducahk-IH
staff, these data were xed tc & 111 disk which can
not be located. Baetweesn Decembexy 1385 and January 1381, Martin
Maristta kept IH records on the Local Area Network. These
recerds continue to be on-line and available in a file named
IHSAMPLE. Since January 1991, Martin Marietim has collected IH
data in a system called Occupational Health Information System
(OHI®) . Standardized forms are use to code dats for the file.
However, Paducah+IH reports that they are urable To access any
information in thig system at this point in time., The FCH and
PCP biomonitoring are locatsd on floppies.

Many computerigsed records have a back-up copy that currsatly is
kept in the IH Deparement (list of files attached). IH staff
indicated that prior to about 1950, data are probadly mozxe
complete on hard copy than in the computer files. Additiconal
written records of induatrial hygiene samplez and results are
maintained in vaultns iz the C-100 building. Access to these
recoxrds is restricted. Many of the resords appear to have been
either removed or not deposited here.

A list of substances that have bsen wmonitored over the years is

attached. Currently, there is np way to determine the total |

number of samples vollected or job titles, plant areas or
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periods of time cavered by the sapling. Thers algo is ne
centralized record ¢f where samples have been collected.
However, tha regords appear to indicate that prior to 1577, omnly
& fev industrial hygiene samples wers collected. Emphasis
during this paricd was on nolss and hest strese monitoring.
There was alsc an attempt in 1973 to astimate breathing zone
concentrations of trichlorcethylene in the degreaser cperation
area with a MIRAN,

Sinoe 1977, the runber of IH recnrds has grown considezably.
Although much emphasis has been placed on asbestos, a large
number of samples have been collactad for cthar substances
ineluding polychlorinaced biphenyls, nickel, lsad, hydrogen
filueride, and urasium. Some recosrds alsc axist for mercury,
beryliium, £ly ash, and coal dust. A largs number of hemat
stress and poise exposure moniteying recerds alsc are available.
Noise exposures in excesa of 95 UBA appear acommonplace with some
readings in axc.nn @€ 100 &BA.

The I¥ D-parr.ment: ourrently has hiological monitoring programs

for FCB'S in blood and fluoride in urine. There have alge bean

brief a.t!:emptn to establish programs for blood lead and

peneachlotapheuol in uzine. ALl but the flouride monitoring is
$é on val .

A systematic computerized racord system was developed recently
to tyack hazardous materials on the site. Tank content records
for 19868 through 1590 are also maintained in a data file on the
LAN, Prior to these data systems, records for hazardous
materials appear haphazard. Many areas of the plant were
surveysd for hazardous materisl usage in the 1580's. Records
are maintaingd in the C-10¢ Eiles of Building Surveys.

In addition to sample records, the following documents were
received fxrem Paducah-IH staff:
Al List of Job Categories for
B) Index for the EBnvircament sa.teey and Haalf.h Proctdures
Manual

<} Gaseous Diffusien Facilities and Procesases

oy Toxic Suhscmcen Control Act Federal Facilities Compliance
Agy T P piffusion Plaat Implementation Plan
E} Report of Extremely Low Freguency (ELF) Testing at the
Martin Marietta Paducah Gaseous Diffusion Plant.
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Summary Notes -- It is cbvious fyom the records that about 50%
of the industrial hygiene sampling effort since about 1986 has
been dedicated toc asbestos. In the late 70's and early B80's,
PCB's in cascade buildings and mc:all in :he smelting operation
recieved the g of ds exist for
both of these g ps of by even h only a handful of
workers were present in the smelter accozding to Jim Key, OCAW
Health and Safaty Reprasentative, Prior to the mid-70's, only
scant industrial hygisne records are available with the greatest
emphasis on noise and heat stress menitoring. Other interesting
records that were discovared include A lisge computer file of
legionella disease-causing bacteria in water samples, 2 file on
worker leukemia deaths through 1981 (IH Department, Drawer 10},
sample vrecord form without any results f£xom 1973 £or the sawing
of transite (C-100 vault, Drawer B-08-06), cause of Qeath
recordes for workers for 1975 {C-100 vault, Drawer E-08+06), an
entire file on (IH Department, D:avez
7), three separate files on kidn-y gtone analyses (C-100 wvaule),
nickel overexposures in 1953 and 1956 at 4 to 32 mg/m3 {C-100,
Drawar E-08-06).
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Computerized Records

CIHRKLES -- Union Carbide's Coordinated Industrial Hygiene
Record Keeping and Logistics Bvaluatiocu System, 1977-85.
Database for all IR samples and results. Data has been down-
loaded to a Bernouli which cannot ba located (Paducah-IE will
continue to saarch). Hard cepy records for much of this period
is present in the C-100 vault and in the IH office.

Industrial Hygiene Sampling Data Sheet -+ Internal Paducah-IE
record keeping system for 1986 through 123C. Hard copy back-up
is on-gite in IH office and the C-100 vault. Data i on-line
and available. Total of 7,700 records. Sample data file and
field identifiers were retained. Materials sampled in attached
list. -

Occupational Health Information System -- Martin Marietta
Energy System.racard keeping system for IH records since 1991.
All data.is enterad to Oak Ridge but Paducah-IH

records. Mard copies on £ile in IH office.

\cd\bozo\OLDDATI --. Local Network data file. Contains sample
records and results for 18€7-1985 with 1969-1571 and 1873
missing. Posmibly the migsing CIHRKLES data. Records for 1976
(copies retained) compared with hard copies in C-100 vault with
no mateh.

FLUORIDE -~ Urinary fluoride measuremsnts for 13589-1992.
Cuzrently about € months out of date. Data read into file from
analytical lak computerized records. Sample data file zretained.

LDB -- Legicnella disease-causing bacteria measurements in
water systems on the site collected since 1983. Sample data
file retained.

BLOODPE -- BElood lead levels with a total of 223 records for
1988 to 1989, )] pilot prog that did not go very far.

PCB -- On floppy. Om-going record of PCB in blood. Still
pilot scale with o] ly from vol s and
contzrols. Also has SGOT and SGPT. Summary data file without
personal identifiers xvetained. Sample data file retained.

PCP -- On floppy. Total of 25 records for Pentachlorsophenol
in urine, Only two samples barely above limit of detectioen.
Workers were angaged in overpacking of drums of PCP duxing 1830.
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Substances Identifiad in

Agetie Acid

Aluminum

Argenic

Carbon Disulfide

Chlozodiphenyl

Coal Dust
Cyclohexylamine

DoP Qil

Dimethylsulfata .
Ethylensdiamine

Fiberglass

Freon

Glutaraldehyde

Chloride

Hydrogen

Perexide ner g

Hydrogen Sulfide

Iron Oxide

Mercury .

Spirits

Nickel

Dioxide

Nuipancae Dust

Polytac

Soda Ash

Sulfuric Acid
Trichlorcethane

Trichloroethylene

Xylene

Calceium

Fly Ash

Dicxane

Haxane

Silica
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IESAMPLE Data File

Acetcone

Amines
Asbestos
Carbon Monoxide
Chlorpyzifos
Coliform

Piazinon
Dioctylphthaluite

Fluorides
Freon-113
Hydrogen Fluoride
Hydrogen Cyanide
Hydzoqu{nane
Isopropyl alcohol
Mathylena Chloride
Ritric Oxide

Pentachloroph 1

Acetylene
Ammonia
Carben Dioxide
Chlorine
Chromium

Diesel Puel

Fluorine
Fraon-114
Hydxogen

Hydrogen
Iren
Lead
Mineral

Nitrogen

R-114 Freon
Stoddard Solvent
Toluens

Uranium

Zinc Chremate
Caleium Oxide
Manganese
Ethylbenzene
Phosphorie Acid

Silver
Sulfur Dioxide

Vanadium
Barium
Copper
Tin

Sedium
Phosphorus
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Written Reccoxds

Upstairs Vault, C-200

Chain of Custody Records for Samplaes, 1988 B-04-04
Industrial Hygiene Analysis Procedures, 1988 B-04-04
Monthly Progress Reports, 1582-1588 B-04-04
Chain of Custody Records, 1982-1583 B-04-04
Building Surveys, 1986: 2 Fileas B-04-04
Inventories of hazardous materials attached
Asbestos Worxkers - B-04-04
Asbestos, HSA Contractor: 2 Files B-04-04
Asbestos Worker Notification and Sampling, 1968-1990 B-04-04
S Files
Storage Tank Labels, 1975-1878 A-04-06
Unlabelad File A-04-06

Containg Unusual Occurances File: Asbestos 1982,
Pesticide.Overaxposure, Explosion 1978 and otharx
acute incidents.

Building Surveys A-04-06

Critical Facilities Review A-04-06
PGDP Waste Handling and Disposal Systems OQverview
after 1987

Correspondence, 1987 A-04-06
Includes Sample Results lapartn

Employee Status Changes, 1588-13%0 A-04-06

Field Service Requests, 1990 A-04-086
Real-time aresa for heat, confined space and fluorine

Hood Survey Information Rh-«04-06

Kidney Stone Analysis A-04-06

Medical: 5 FPiles A-04-06
Fetal Protection Program Notification Letters

Memos IH Staff A-04-06
Includas memc on PCB Biomonitoring

Noise 1582 A-04-06
Koise Monitoring, 1576-1992

Sampling Load A-04-0E

Safety Report A-04-06

Embryo Protection Program: 5 Files A-07-05

Employee Protection -- Other A-07-05
Inciudes Fetal Protection D s for Po h
and Paducah, Roster of Female Employees sapt 1985

Noise Stress/Abatement A-07-05

Legionella Disease Causing Bactezia, 1383-87 A-07-05
LDB and Cré in water grab samples

Organizational Changes, 1386-1398&7 A-07-05

Pesticide Programs: 11 Files A-07-05

Policy Procedures Records A-07-08
Respiratory Protection Program, 1973-1988

Air Sempling--Asbestos, 1987-89%: 5 Files B-07-04

Asbestos, C-74€ Scrapyard, 1588-1990 B-07-04

Asbestos: Data Support: 3 Files B-07-04

Health Physics-~Spitz--: Page S4




273

DRAFT 01/22/93
Work Authorization, Sampling Records including
some breathing zone, Work Migtories
Downstairs Vaules, C-100

Originals of HP Piles to OCAW in 1881
Group of IH and HP Records Regquested by OCAW
Uranium and Hydrogen Fluoride, 1952-1357
Industrial Hygiene Sampling Records, 1981-1382
Industrial Hygiene Sampling Records, 1952-1981
Medical Approval Cards for Respiratory Protection
through 1988
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Materials where P e trations

ded

REL/PEL/TLV

Trichloroethylene

Lead

Nickel

Mercury

Xylene

1,1,1-Trichloroethane -
Fluoxine

Uranium
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Date: January 15, 1993

From: Steven H. Ahresholz

Subject: ESMP Survey Observations, Considaratiens, and
Suggestions for Follow-Up EMF Site Visits
ducah GDP Paducah .

Survey Dates: December 14-18: 1982

Purpose:

To p:ovidt an exch of i ion/observations from the
perspec:;.ve of an assigting industrial hygienist participating
in the qualitative mgnetie field axposure assessment activities
on-site.

Pindings:

Sampling conducted during the might shift in the switchyard and
en one of the process operators damonstrated that the EMRDEX IIs
hav- the ability te smple at thres second intervals fox

dband and subh ics for a period of 12 hours. Sufficient
battery life remained at the end of the sampling pericd to
permit satisfactory downioading of the accumulated data in the
EMDEX II. Requesting the workers to ageist in sampling
maintaining & brief activity log alsoc proved te be successful
for the three individuals monitored.

Igsues for Consideration in Follow-up Surveys:

Obtain prioxy to the survey & listing of job titles and the
number of each by department/building/ebift for random melection
prior to conducting the survey. This would facilitate better
identification of who will be included in the sxposure
characterization efforcs.

Request the activa participation of workers reg‘:ding at least
an abbraviated activity leg. 7This may be used in conjunction
with the EMBDEX II data to describe the individual's exposure
experience.

Obtain more extensive descriptive information and an inventory
of potential EMF gources in the areas fraquented by workesrs
whose exposures are being evaluated. Considerations concerniang
potential for exposures to other chemical and physical agents
may also be worthy of imclusion for documsntation purposes.

This would provide a more complete picture of the enviroament
within which the ic field exp .

Actively obtain electric field £ and £ data

to characterize the overall EMF environment in which r.he

magnetic field exposures were obtained. This should imncluda
Health Physicas--Spitz--: Page 87
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documentation of the difficultiss and uncertainties encounterad
due to the tschnolegy, facility vestrictions, and the
characteristics of electromagnstic fields.

Congideration of thu zones of influence pressnted by different
sources in the work eavironmente may be anothexr aspect of .
axposure characteriszation worthy of lncorporatiom in exposure
assessmant activities.

Obtain floor plans and photographs of 21l major arsas
evalnated/of interest to document condiiiocas and scurces-as well
as to provide assistance with the scuxce inventory.

Suzrvey Logistica:

Daily briefings with survey team membars need to be conducted to
inform personnel of what they are to accomplish, to ascartain
problems enceuntered by P 3, provide clarification and/ox
modifications of the protocel when needed, and to chtain
feedback and insight from other survey participants into the
conduct and success of the survey. This also provides the
project officers (PO) with assistance in identifying troublesome
or problem areas asgociated with the conduct of the survey that
may need to be more directly addvessed by the POs.

Health Physics--Spitz--: Page 58
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To: File

From: Thurman Wenzl

Subject: Trip report, Bl ie fiela s,
Paducan, December i4-18, 1992

ouzring 2 days at the Paducah Gaseous Piffusion planc. per:onal
of ¢ for

gnatic £isld a were
wc:ke:s in & va::ety of jobs. Those 'orkars came from
ion, mai and profassiocsil jobs, and weare sampled

for pericds ranging from 70 min. to 13 huurs, with the majoritcy
sampled for about 3.5 hours. Smphasis was given to production
operaters on this visilt, since maintenance workers were heavily
rapresented duxring the earlier visit to Pikaton. Combined
results for koth plants ars attached as Table 2.

Avemga @xXPOSUTes vazied Srom 0.27 to 8. 5 milliaa.uu {m3) for
the 2 aks up to 3600
mG ,for a power epe:ato:, but‘. thelr dura:icn was uaually only a
few seconds. -About half the measurad workers wore the EmdexIT
device, which allowed an estimate te be mads of the extent to
which harmonics {(above €0 He) may have been pressnt in thair
magnetic field exposurs. For these workers very littls magnecic
field styength was found above 100 Hz,

Three of the 23 workers wove the measuring instrumeni during
their work on tha overnight (12 hr.) shifc, ghowing that this
was feasible. These workerm also provided brief written records
of their locations and tasks during this time, whieh will allow
a more derailed interpretarion of their exposure-time profiles,
For example, with these records we will be able o better
estimate locations which correspond to peak sxpopures. Such
diaries will be integrated inte the followup visit protocel.

In 2 few cases location, in addition to job title, appsars to bs
a2 predictor of magnetic field exposure; further inguiry will ke
undertaken to cenfirm this tentative finding and incorpozrate it
iato the 3> assi - 1 for the epidemiologic
study .

Spot measurements with hand-held metexe were alsv made to
identify sources where possible, and to explore rhe range of
influential sources such as motors. These measurements will
become paxt of 3 strategy ko estimate maintenance worker
exposu:es in the past.

aAd te 1‘ e ing the rangs of expescted axposures
wag collected to cmplen ap 1 for re ing to tha plants
for the followup mag ic field .

TABLE 2
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MAGNETIC

PIELD EXPOSURE SUMMARY*
BY JOB GROTP

T ——
JOB GROUP N median of Range
axithmetic
mean axposure
(m@) =~

cascade operators 16 . 2,25 .64-7.2
other opsrators 4 0.34 .31-1.6
electrical maintenance 9 16 1.7-73
{including power N

cperators)

other maintenance 14 .35-83
technicians {incl. 7 1.8 .55-3.1
security}

managers and supervisors 7 0.89 .27-2.8

+*: Combined results from

surveys of p

at the gaseous @iffusion plants in ?;ketem (sap:-mbez 1992) aad

Paducah (December 1992).

*«: This statistic is the w-dinn acrods workers ot thn

arichmetic mean of each
eXposSures.

ed 's iy
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Mr. KLINK. First of all, I want to thank you for holding this im-
portant hearing, and I would applaud the staff for the work that
they have done to help put this hearing together.

The Department of Energy and the Atomic Energy Commission
have a decade-long disgraceful record of denying workers at the nu-
clear weapons plants who labor every day with highly radioactive
material, often under dangerous conditions, the compensation that
they deserved when they fell ill. They also have a long and shame-
ful history of telling their workers that handling radioactive mate-
rial is not dangerous and punishing those that ask questions or
who conducted the studies that determined otherwise.

In many ways this hearing is the latest in a series of hearings
that this committee has been holding for over 2 decades, and it is
depressingly similar. In 1978 we heard from a cancer researcher
who was fired by the DOE when he found unusually high cancer
deaths among the workers of the Hanford Nuclear Weapons Facil-
ity.

In 1988 we took testimony about failed safety programs, plants
unsupervised by government owners, safety reports buried in back
cabinets, safety regulations routinely ignored, and award fees that
encourage contractors to hide safety problems from the govern-
ment. In 1994 this subcommittee worked with the GAO to reveal
that every year DOE was paying over $40 million to private law
firms to keep from paying workers’ compensation claims and envi-
ronmental damages that resulted from its contractors’ deliberately
negligent behavior. Over the years probably $1 billion has been
spent to avoid liability, and all of it was taxpayer money.

We had some successes. Admiral Watkins and his tiger teams
changed as much as possible in the DOE culture. The Whistle-
blower Protection Act was passed to protect contract workers who
came to Congress to talk about the problems. Billions of dollars
was appropriated for cleanups. Independent oversight was insti-
tuted and hopefully will not be destroyed by the DOE reorganiza-
tion recently approved by the House. But this is not enough. The
testimony we will hear today will again address these historic prob-
lems and will show that at Paducah, workers and the environment
are still not being protected. The workers are not being com-
pensated, and the lack of action I believe is deliberate.

As far back as 1952, the Department recognized that to avoid
worker exposure to both uranium and small quantities of pluto-
nium in recycled feedstock when used in the gaseous diffusion proc-
essing system, the material should be maintained in a closed sys-
tem, workers should have respiratory protection and protective
clothing. They should never be allowed to work with open wounds.
Every single one of these restrictions was violated at Paducah.
Management was also told to determine where plutonium would go
and whether it would concentrate and at what levels it would con-
centrate. They did not.

By the late 1950’s the Paducah and Oak Ridge laboratories were
finding cesium, and strontium in the feedstocks, and by 1960 the
Biology and Medicine Division of the AEC reported neptunium con-
tamination at Paducah and resulting worker exposure problems.

The authors of this memo said that 300 people at Paducah
should be checked for exposure but that the site hesitated to “pro-
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ceed to intensive studies because of the union’s use of this as an
excuse for hazard pay. I am afraid the policy at this plant is to be
wary of the unions and any unfavorable public relations.” That is
the end of the quote.

Another memo in 1960, which admitted there were jobs which
produced localized areas of somewhat elevated concentrations of
uranium in air for short periods of time, also worried that any re-
duction in exposure would cost money. None of this was ever told
to the workers. The health physics program to check their exposure
was nonexistent in the early days, and we will hear from two
health physicists at the radiation control program at Paducah it
was still nonexistent in the early 1990’s. Management told one of
the physicists that Paducah was a chemical plant. The contractor
didn’t have adequate staff for measuring instruments for uranium.
Although contamination was everywhere, there were no posted
areas, and workers freely walked throughout the site. In fact these
witnesses, both hired by Martin Marietta, supposedly to put the
plant in order, were not told by management that plutonium and
neptunium were present.

The environmental side of Paducah was little better. Contami-
nated drums and trash have been buried willy nilly on the site,
sometimes off the site; trichloroethylene, TCE, a toxic solvent was
poured onto the ground. Contaminated scrap and metal were left
out in the weather in huge piles, adding to the contaminated
ground plumes leaving from the site. There is an old pond filled
with drums containing uncharacterized waste. After the pond was
full, the barrels were piled on the ground and covered with dirt. A
much larger pile was called drum or barrel mountain. It also con-
tains contaminated drums and other refuse covered up by dirt. The
two largest groundwater plumes which contained techtinium 99
and trichloroethylene move one foot per day.

Despite the expenditure of $400 million in cleanup funds at Pa-
ducah, there is no adequate remediation underway for this most
obvious of waste streams. Dump sites are not even located, much
less characterized. DOE and its contractors have not bothered to
talk to the workers to find out where they dumped the waste.

What has been Martin Marietta’s and the DOE’s response over
the past decade? Some upgrades have been made prior to the
transfer of the plant to the U.S. Enrichment Corporation, but ac-
cording to the latest DOE investigation, the radiation control pro-
gram on the DOE part of the site is still deficient. Worker training
to deal with transuranics occurred once in 1992. Bioassays to deter-
mine uptakes of radioactive material by workers still have not been
done. The most contaminated process buildings were shut down,
but they have not been characterized. For several years they were
used as changing rooms; security personnel sometimes used them
for training, going around in the contaminated dust. Now under
DOE’s direct control, they are falling apart because of disrepair,
which also releases contamination.

During the development and manufacture of nuclear material,
many people were injured. Most have now been compensated in
some way only after years of suffering. The soldiers at the test sites
have been compensated. The Marshal Islanders have been com-
pensated. The institutionalized children that were subjected to ra-
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diation experiment have been compensated. The uranium miners
have been compensated, but the workers have never been com-
pensated. If they ask questions about their health and working con-
ditions, they were vilified, threatened and lied to by the govern-
ment to which they were so dedicated. Joe Harding’s heirs were
told in 1991 that DOE dismissed his claims of dangerous working
conditions and declared the plant to be safe. DOE said there was
no presence of a thick uranium hexafluoride dust because it was
not consistent with the mode of operation, but uranium was found
in Mr. Harding’s bones and today we will hear testimony from two
eyewitnesses about the thick uranium and asbestos dust in the
plant that workers were forced to breathe.

When Joe Harding left the plant in 1972 he was told he would
get a disability pension for an unrelated leg injury. But when
Union Carbide reneged and the DOE, backed by the Justice De-
partment, fought every claim for workmens’ compensation and
wrongful death, Joe Harding finally died in 1980 at the age of 58.
And just 2 years ago his widow finally received $12,000 in settle-
ment of her claims. Just last week, secretary Richardson called Joe
Harding a cold war hero and gave his widow a medal. Clara Har-
ding doesn’t need a medal. She is impoverished and has lost her
home. She deserves the widow’s benefit that she has been denied
for almost 20 years.

Today, Mr. Chairman, I am announcing that I am sending a let-
ter to Secretary Richardson asking him to reopen that settlement
and pay with interest the full amount owed to Clara Harding. It
would be a small beginning to ending this very disgraceful era, and
I would ask unanimous consent that my letter to Secretary Rich-
ardson be included in the transcript of this hearing.

Mr. UpTON. Without objection.

[The information referred to follows:]

U.S. HOUSE OF REPRESENTATIVES

COMMITTEE ON COMMERCE
September 22, 1999

The Honorable BILL RICHARDSON
Secretary

U.S. Department of Energy

1000 Independence Avenue, S.W.
Washington, D.C. 20585

DEAR SECRETARY RICHARDSON: Last week, you personally awarded Clara Harding,
the 76-year-old widow of Joe Harding, with a medal from the U.S. Department of
Energy (DOE). You called her late husband a “Cold War hero,” and honored Mrs.
Harding for her “personal contribution in reminding us of the human face of the
men and women who contributed to the nation’s effort and the ultimate success in
winning the Cold War.”

It is true that the injured workers are the forgotten victims of the Cold War.
While the Department has spent billions of dollars to clean up the environmental
damage caused by the negligent handling of toxic, hazardous and radioactive waste,
minuscule amounts have been spent to compensate workers made ill by the very
same materials. In fact, over the years, the Department has spent tens of millions
of dollars in legal fees to make sure that these workers did not receive workmen’s
compensation, medical assistance, disability payments and pensions. The entire
legal establishment of the federal government was massed to avoid these claims.
Sick workers were ridiculed, vilified and lied to and about.

The case of Joe Harding is a classic example of this treatment. However gracious
and heartfelt this gesture to Mrs. Harding may have been on your part, it cannot
obscure the decades’ of shabby, dishonest treatment and poverty that the Hardings
were subjected to by the actions of the Department, its contractors and its lawyers.
Nor can 1t obscure the fact that it took Mrs. Harding more than 15 years to receive
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a paltry $12,000 settlement for her late husband’s workmen’s compensation claims.
This payment, which was fought for years by Union Carbide’s and DOE’s own law-
yers, was received less than two years ago.

Joe Harding worked for 18 years at the Paducah Gaseous Diffusion Plant
(GDF). He was a process operator who worked without any radiation protection in
air thick with uranium dust that was also contaminated with plutonium, neptunium
and possibly ruthenium. Sometimes he did maintenance in pipes that moved ura-
nium hexaflouride from building to building. He suffered lesions, stomach pain and
other symptoms of radiation illness. But the company told him that his work envi-
ronment was safe even though it knew that it was not.

When Mr. Harding left the Paducah GDF in 1971, he was 49 years old and ill,
probably with the cancer to which he ultimately succumbed. Before he left, he was
promised a 100 percent disability pension from Union Carbide. But he never re-
ceived that a nickel of that pension. He lost his health insurance. He never received
a retirement pension. After Mr. Harding died, the Department issued a report said
that there was not enough radiation exposure at Paducah to cause his illness, and
that “The presence of thick dust in the air which Mr. Harding stated occurred...is
not consistent with the mode of operation” at the plant. As testimony at the Sub-
committee’s hearing today will show, the DOE report writers lied to deny Mr. Har-
ding his compensation. Mr. Harding’s statements were absolutely consistent with
the mode of operation at Paducah. Workers frequently labored in thick uranium
dust, and many were sick. You heard many similar statements from workers your-
self last week.

Mrs. Harding deserves an “honor” that she can take to the bank. By this letter,
I am requesting that you direct the Department’s Office of General Counsel and
Union Carbide to go back to the court of jurisdiction in which the Harding settle-
ment was filed and move to reopen that settlement so that it can be increased to
fully reimburse Mrs. Harding for her years of pain and penury. Additionally, I am
requesting you to investigate what happened to Mr. Harding’s retirement pension.
We have been told by DOE officials that he was offered a pension, but never re-
turned the paperwork. This would be surprising since Mr. Harding fought many
years to obtain some kind of compensation for his work.

Please respond in writing by Thursday, September 30, 1999, with the steps the
Department intends to take to fully compensate Mrs. Harding and to investigate the
retirement pension. If you have any questions, please have your staff contact Edith
Holleman, Minority Counsel, at (202) 226-3407.

Thank you for your immediate attention to this very important matter.

Sincerely,
Ron KLINK
Ranking Member, Oversight & Investigations Subcommittee

cc: Rep. Fred Upton
Mrs. Clara Harding

Mr. UpTON. At this point I recognize the chairman of the full
committee, Mr. Bliley, for an opening statement.

Chairman BLILEY. Thank you, Mr. Chairman. This hearing
builds on the committee’s ongoing commitment to hold the Depart-
ment of Energy and its contractors accountable for poor manage-
ment practices that compromise worker safety, cause unnecessary
environmental contamination, and waste billions of taxpayer dol-
lars. The long list of poorly managed DOE projects and programs
has kept the committee very busy over the past several years. Un-
fortunately, we do not have the resources to keep track of all of
DOE’s mistakes, but it has been necessary to take a hard, close
look at several issues.

The subcommittee’s past DOE hearings include the Pit 9 cleanup
disaster in Idaho, the spent nuclear fuel project at Hanford, the
troubled Office of Science and Technology, the radioactive tank
waste at Hanford, the questionable funding of Molten Metal Tech-
nologies, misdirected contract reform efforts, and just recently, a
review of the Department’s nuclear safety program. Each of these
hearings have informed the committee of some of the more pressing
problems at DOE. Today’s important hearing will review worker
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safety and environmental contamination at the Paducah Gaseous
Diffusion Plant located in Kentucky.

I have been alarmed by the reports I have read about the Padu-
cah site. My first priority is to determine whether current condi-
tions at the site and contamination offsite are threatening workers
and the community. For this information I must rely on DOE and
the Federal and State agencies. The committee has communicated
with each of these agencies and the picture is still unclear. Last
month Secretary Richardson sent a team of investigators to the
site. He has stated that DOE has not uncovered “any imminent
threat to the public health, worker safety, or the environment, but
we are continuing to investigate these concerns.”

The Secretary has been quick to react to Paducah’s problems, but
only since they have received front page attention. Where has the
Department’s health and safety oversight been? Why does it take
a special investigation to find out whether the workers at Paducah
are safe? I have an answer: It is because the Department’s safety
oversight responsibilities at Paducah have been severely mis-
managed. The initial findings of the Department’s investigation
have uncovered serious mismanagement by DOE, and several prob-
lems with DOE’s contractor, Bechtel Jacobs Corporation, regarding
nuclear safety oversight, radiation protection of workers and envi-
ronmental monitoring. However, these findings are not new. Many
of the problems uncovered by the Department’s recent investigation
were identified in a July 1990 Tiger team safety review at Padu-
cah, initiated by former Secretary Watkins.

For instance, in 1990 the Tiger team found DOE oversight roles
and responsibilities have not been well defined, documented or
communicated. A correction plan was put into place in 1991, and
millions were spent for improvements, but 9 years later the same
problems persist. Thus, what confidence can we have that correc-
tive actions from DOE’s new investigation will be implemented?
Furthermore, how can we be confident that DOE’s 2-week review
is sufficient?

Today’s hearing will allow us to review what further actions need
to be taken by DOE, DOFE’s contractors and the regulators to en-
sure the safety of workers and the community.

The Paducah site and its dedicated workers have a proud place
in history. The uranium enriched at the site helped win the cold
war, and today it helps supply 40 percent of the world’s nuclear
fuel for electricity. We owe it to the Paducah community to cut
through the culture of silence and deceit at Paducah, and allow for
the truth to come out. The truth and the answers will start today
at this hearing. I thank you for it, Mr. Chairman.

Mr. UpToON. Thank you. Mr. Strickland.

Mr. STRICKLAND. Thank you, Mr. Chairman. The subject of to-
day’s hearing is shocking and terribly disturbing. The lives of thou-
sands of workers and the safety of local communities depends on
our swift and just response to this crisis. I applaud the Secretary
of Energy for this initiative to thoroughly investigate these recent
reports and to take responsibility to address the needs of past and
present workers who have been placed in harm’s way. I represent
southern Ohio, not Paducah, Kentucky. Southern Ohio is the home
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of the uranium enrichment plant located near Portsmouth. It is
Paducah’s sister plant.

It is totally unacceptable that the current worker compensation
proposal offered by this administration covers only Paducah work-
ers, leaving Portsmouth workers out in the cold. In other words,
employees charged with carrying out the same work for this gov-
ernment, who may have been injured as a result of the work, are
being treated differently simply because they lived and worked in
different places. Is this just? Is it fair? Of course it isn’t.

That is why this committee and this Congress should correct this
inequity. Our government must take responsibility for all of its em-
ployees, past and present, who have been injured due to the expo-
sure to hazardous materials. When the administration’s proposal is
sent to Congress for action, I pledge to do everything humanly pos-
sible to ensure equal treatment for all DOE workers.

Because this crisis demands our immediate attention, Mr. Chair-
man, I urge you to join me in working to make this legislative pro-
posal more inclusive and to see that it is swiftly passed into law.
Further, I am requesting that this subcommittee hold a similar
hearing on the Department of Energy’s investigation of the Ports-
mouth site at the earliest appropriate time, and I urge you to join
me in working to rectify our government’s abandonment of cold war
veterans and their modern day colleagues.

Finally, our action will demonstrate to the American citizens just
what kind of government they have and what kind of people we
are.

Thank you, Mr. Chairman.

Mr. UpTON. We certainly appreciate your interest on this and I
assure you we will continue to monitor this and I know that ques-
tions for this site obviously reflect a deep interest in your site in
your State as well.

Mr. STRICKLAND. Thank you, Mr. Chairman.

Mr. UpTON. Mr. Whitfield.

Mr. WHITFIELD. Thank you, Mr. Chairman. I particularly want
to thank Chairman Bliley and Chairman Upton and Mr. Klink for
agreeing to have this hearing and to speed up the process, particu-
larly regarding the health and well-being of the current and former
workers at the Paducah Gaseous Diffusion Plant, as well as citi-
zens in the surrounding area.

And before I read my statement, I would like to announce that
we have been trying to obtain approval for DOE to reprogram
$1.96 million to begin cleaning up uranium hexafluoride cylinders
at the Paducah plant. There are over 37,000 of them there, and we
obtained that approval this morning and so that is a very small
step in beginning to immediately try to address this problem.

I am delighted that Mr. Klink talked about Joe Harding. I might
also say that the Paducah Sun in 1986 ran an article talking about
all of its problems at the Paducah plant, with the exception of the
plutonium. It is tragic that it has taken this many years to focus
on this and to begin to clean it up. The events of the last month
and a half at the Paducah plant have all the elements of a best
selling spy novel—exhumed bodies with uranium; allegations of
missing documents; coverups; long-term exposure to toxic mate-
rials; black radioactive ooze at landfills. Unlike a great book with
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a good ending, this story is still unfolding, and I am determined
that the ending of this story is not a tragic one.

Since my election to Congress 5 years ago, I have worked with
the employees at the Paducah plant to preserve collective bar-
gaining rights, to protect their pension benefits and jobs in the
midst of privatization, to minimize the impacts of the declining do-
mestic uranium market and increased Russian uranium imports,
and to obtain funds for the construction of a uranium hexafluoride
conversion facility to convert the depleted uranium.

But today I am committed to finding answers to important ques-
tions which have been raised by a Federal lawsuit and subsequent
articles.

The first panel of witnesses includes employees of the Paducah
plant who have raised serious allegations of wrongdoing by former
DOE contractors, Lockheed Martin and Martin Marietta, as well as
Union Carbide.

They allege that the contractors knowingly presented false and
fraudulent claims for payment, cost compensation and awards
under contracts with the Department of Energy, and they endan-
gered the health and welfare of the employees. From this panel I
want to hear the specific allegations and the evidence to support
those allegations.

The second panel is composed of witnesses representing past and
present DOE contractors and the current operator of the production
facility—Lockheed Martin, Bechtel Jacobs, and the United States
Enrichment Corporation. From this panel I want to know if the al-
legations raised are true. In addition, we want to know whether
the deficiencies enumerated in the Tiger team assessment of 1990
have been corrected; what problems exist in cleaning up the site
today; what is the timetable and site management plan for the
cleanup; and was there a calculated effort to keep workers and the
community in the dark about the presence of plutonium in the ma-
terials the plant received, and what Congress can do to facilitate
the cleanup.

The third panel includes the Federal and State regulators of the
plant—the Department of Energy, and the Nuclear Regulatory
Commission, the Environmental Protection Agency and the Ken-
tucky Department of Natur